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The University of Massachusetts 
Lowell is an Equal Opportunity/Affir- 
mative Action University and does not 
discriminate in employment or access to 
programs or services on the basis of 
race, sex, sexual orientation, color, na- 
tional origin, religion, handicap or 
veteran’s status and is in compliance 
with Title DC of the Education Amend- 
ments of 1972 and Section 504 of the 
Rehabilitation Act of 1973, and the 
Americans With Disabilities Act, 1990. 
Any inquiries and/or grievances may be 
referred to the Affirmative Action Offi- 
cer, the Title IX Coordinator, the Dis- 
abilities Coordinator and/or to the Direc- 
tor, Office for Civil Rights, U.S. Depart- 
ment of Health and Human 
Services.Washington, DC. 


This catalog was prepared well in ad- 
vance of its effective date; as a result, it 
is possible that the course descriptions 
may vary to some extent from actual 
course content due to advancements in 
the discipline or for other reasons. 
Therefore, the course descriptions that 
are given are provided for information 
purposes rather than as a contractual ob- 
ligation. 

The Graduate School and the Univer- 
sity of Massachusetts Lowell are not 
responsible for statements or agreements 
entered into or made by any University 
official or faculty member which do not 
conform to the rules and regulations in 
this catalog and/or which have not been 
approved by the Graduate Dean. 


REPORTING CORRECT ADDRESS 

It is important that students report address changes on special 
forms provided for that purpose in the Graduate School Office. All 
correspondence, grades, etc., will be sent to the latest mailing ad- 
dress on file. 


THE GRADUATE SCHOOL AND THE ADMINISTRATION OF 
THE UNIVERSITY OF MASSACHUSETTS LOWELL RESERVE THE 
RIGHT TO WAIVE, AT THEIR DISCRETION. ANY OF THE 
RULES AND REGULATIONS. STATED HEREIN AND TO CHANGE 
ANY OF THE SUBJECTS OR CURRICULA. OR PORTIONS 
THEREOF, WITHOUT PRIOR 
NOTICE. 



In recognition of Helen R. Shanahan for her exemplary service and outstanding 
commitment to the Graduate School and the University. 
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PROGRAMS OFFERED 

The University of Massachusetts 
Lowell Graduate School offers graduate 
programs in the following areas: 

Doctor of Philosophy (Ph.D.) 

Chemistry - (options: Environmental 
Studies, and Biochemistry) 

Physics - (options: Energy Engineer- 
ing, Applied Mechanics, and 
Radiological Sciences) 

Polymer Sciences - (option: Polymer 
Science/Plastics Engineering) 

Doctor of Science (Sc.D.) 

Computer Science 

Work Environment - (options: Indus- 
trial Hygiene and Occupational 
Ergonomics) 

Doctor of Education (Ed.D.) 

Language Arts and Literacy 


A member of the five campus sys- 
tem of the University of Massachu- 
setts created by the Commonwealth of 
Massachusetts Legislature in July, 
1991. 

ACCREDITATION AND PROFES- 
SIONAL MEMBERSHIPS 

The University of Massachusetts 
Lowell is accredited by the Commis- 
sion on Institutions of Higher Educa- 
tion and New England Association of 
Schools and Colleges. Professional 
programs are also individually accred- 
ited by the following national associa- 
tions which evaluate at the graduate 
level: 

American Assembly of Collegiate 
Schools of Business 
National Association of Schools of 
Music 

National Council for the Accredita- 
tion of Teacher Education 
(Elementary, Secondary, and Music 
Education) 

National League for Nursing 

The University of Massachusetts 
Lowell is also a member in good 
standing of the following associations 
of higher education: 

American Assembly of Collegiate 
Schools of Business 
American Association of Colleges for 
Teacher Education 


Leadership in Schooling 
Mathematics and Science Education 
Doctor of Engineering (Eng.D.) 
Electrical Engineering 
Mechanical Engineering - (options: 
Thermo-Fluids and Energy, 
Mechanics and Materials, Vibrations 
and Dynamics, Manufacturing) 
Plastics Engineering 
Certificate of Advanced Graduate 
Study (C.A.G.S.) 

Administration, Planning and Policy 
Curriculum and Instruction 
Reading and Language 
Master of Arts (M.A.) 

Community and Social Psychology 

Criminal Justice 

Master of Science (M.S.) 

Biological Sciences (option: 

Biotechnology) 

Chemistry 

Clinical Laboratory Sciences 


American Association of Colleges of 
Nursing 

American Chemical Society 
American Council on Education 
American Physical Therapy Associa- 
tion 

American Society for Engineering 
Education 

American Society of Allied Health 
Professions 

Association for Gerontology in Higher 
Education 

Association for State Colleges and 
Universities 

Association of University Programs in 
Health Administration 
College Entrance Examination Board 
Council of Colleges of Arts and Sci- 
ences 

Council of Graduate Schools in the 
United States 

Interstate Certification Compact 
Massachusetts Association of Colleges 
of Nursing 

National Association for Industrial 
Technology 

National Association of Summer Ses- 
sions 

National Association of State Directors 
of Teacher Education 
and Certification 

National League for Nursing Council 
of Baccalaureate and Higher 
Degree Programs 

National University Continuing Educa- 
tion Association 
New England Board of Higher 
Educaion 


Computer Science 
Environmental Studies 
Health Services Administration 
Mathematics - (options: Applied Math- 
ematics, Mathematics for 
Teachers, Scientific Computing, and 
Statistics) 

Nursing - (options: Gerontological 
Nursing, and Family and Community 
Health Nursing) 

Physics - (option: Optics) 

Plastics 

Polymer Science 

Radiological Sciences and Protection 
Work Environment - (options: Industrial 
Hygiene and Occupational 
Ergonomics) 

Master of Science in Engineering 
(M.S. Eng.) 

Chemical Engineering 
Civil Engineering (options: 

Geotechnical Engineering, Structural 
Engineering, Transportation, Engi- 
neering, Environmental 
Engineering , and Geotechnical/Envi- 
ronmental) 

Computer Engineering 
Electrical Engineering (option: Optics) 
Energy Engineering (options: Solar, 
Nuclear) 

Materials Engineering 
Mechanical Engineering 
Plastics Engineering - (options: Coat- 
ings and Adhesives, and Fiber/Com- 
posites and Synthetic Fibers) 

Systems Engineering 
Master of Education (M. Ed.) 
Administration, Planning and Policy 
Curriculum and Instruction - (options: 
English as a Second Language, 
and Certification) 

Reading and Language 
Master of Music (M.M.) 

Music Education 
Musicology 

Music Theory/Composition 
Performance (option: Conducting) 

Master of Business 
Administration (M.B.A.) 

Master of Management 
Science in Manufacturing 
(M.M.S.) 

Graduate Certificate in 
Biotechnology and Bioprocessing 
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SUMMARY OF MASTER’S DEGREE CREDIT REQUIREMENTS 


COLLEGE PROGRAM COURSE/SEMINAR THESIS/PROJECT TOTAL 
REQUIREMEMTS CREDIT CREDIT CREDIT 


COLLEGE OF ARTS & SCIENCES 

BIOLOGICAL SCIENCE 


THESIS 

18-24 

6-12 

30 

PROJECT 

24-27 

3-6 

30 

NON-THESIS 

30 

0 

30 

CHEMISTRY 




THESIS 

18 

12 

30 

COMPUTER SCIENCE 




THESIS 

24 

6 

30 

NON-THESIS 

30 

0 

30 

CRIMINAL JUSTICE 




THESIS 

27 

6 

33 

PROJECT 

30 

3 

33 

MATHEMATICS 




APPLIED 

33 

0 

33 

SCIENTIFIC CP 

30 

0 

30 

FOR TEACHERS 

30 

0 

30 

ST AT. & OP. RES. 

30 

0 

30 

PHYSICS 




THESIS 

18-24 

6-12 

30 

PROJECT 

27 

3 

30 

POLYMER SCIENCE 




THESIS 

18 

12 

30 

PSYCHOLOGY 




THESIS 

30 

6 

36 

PROJECT 

NON-THESIS 

33 

3 

36 

RADIOLOGICAL SCIENCES 




THESIS 

24 

6-9 

30 

PROJECT 

27 

3 

30 

COLLEGE OF EDUCATION 



CAGS 

30 

0 

30 ( 

CURRICULUM & INSTRUCTION 



CURRICULUM & 
INSTRUCTION 

33 

0 

33 

ENGLISH AS A 

SECOND LANGUAGE 

36 

0 

36 

CERTIFICATION 

33 

0 

33 

EDUCATIONAL ADMINISTRATION 



NON-THESIS 

36 

0 

36 

PROJECT 

30 

6 

36 

READING & LANGUAGE 




NON-THESIS 

36 

0 

36 


30 (Beyond M.S.) 


(INC. 9 PRACTICUM) 
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COLLEGE PROGRAM COURSE/SEMINAR THESIS/PROJECT TOTAL 
REQUIREMENTS CREDITS CREDITS CREDITS 


COLLEGE OF ENGINEERING 


CHEMICAL 


THESIS 

24 

6 

30 

CIVIL 

THESIS 

24 

6 

30 

NON-THESIS 

30 

0 

30 

PROJECT 

27 

3 

30 

COMPUTER 

THESIS 

24 

6 

30 

NON-THESIS 

33 

0 

33 

PROJECT 

30 

3 

33 

ELECTRICAL 

THESIS 

24 

6 

30 

NON-THESIS 

33 

0 

33 

ENERGY 

THESIS 

24 

6 

30 

PROJECT 

30 

3 

33 

ENVIRONMENTAL STUDIES 

THESIS 

27 

6 

33 

NON-THESIS 

33 

0 

33 

MECHANICAL 

THESIS 

24 

9 

33 

PROJECT 

27 

6 

33 

PLASTICS 

THESIS 

24 

6 

30 

SYSTEMS 

THESIS 

24 

6 

30 

NON-THESIS 

33 

0 

33 

PROJECT 

30 

3 

33 

WORK ENVIRONMENT 

THESIS 

42 

6 

48 

PROJECT 42 

COLLEGE OF FINE ARTS 

3 

45 

MUSIC EDUCATION 

THESIS 

30 

3 

33 

MUSIC PERFORMANCE 

NON-THESIS 33 

MUSIC THEORY/COMPOSITION 

0 

33 

THESIS 

30 

3 

33 

MUSICOLOGY 

THESIS 

30 

3 

33 
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COLLEGE PROGRAM COURSE/SEMINAR THESIS/PROJECT TOTAL 
REQUIREMENTS CREDITS CREDITS CREDITS 

COLLEGE OF HEALTH PROFESSIONS 


CLINICAL LABORATORY SCIENCE 


THESIS 

30-34 

4-8 

38 

PROJECT 

30-34 

4-8 

38 

FAMILY & COMMUNITY HEALTH 



NURSING 




THESIS 

39 

3 

42 

PROJECT 

39 

3 

42 

GERONTOLOGICAL NURSING 



THESIS 

39 

3 

42 

PROJECT 

39 

3 

42 

HEALTH SERVICES ADMINISTRATION 



THESIS 

45 

3 

48 

PROJECT 

45 

3 

48 

PHYSICAL THERAPY 




NON-THESIS 

76 

0 

76 


COLLEGE OF MANAGEMENT 

BUSINESS ADMINISTRATION 

NON-THESIS 51 0 51 

INTERDISCIPLINARY 

GRADUATE CERTIFICATE 
IN BIOTECHNOLOGY AND 

BIOPROCESSING 12 0 12 (Beyond B.S.) 

SUMMARY OF DOCTORAL DEGREE CREDIT REQUIREMENTS 


COLLEGE PROGRAM COURSE/SEMINAR THESIS/PROJECT TOTAL 
REQUIREMENTS CREDITS CREDITS CREDITS 

COLLEGE OF ARTS & SCIENCES 


BIOCHEMISTRY (Ph.D.) 

27 

18 

45 

CHEMISTRY (Ph.D.) 

27 

18 

45 

COMPUTER SCI. (Sc.D.) 

18 

24 

42 (Beyond M.S.) 

ENVIRONMENTAL 
STUDIES (Ph.D.) 

39 

18 

57 

PHYSICS (Ph.D.) 

36-45 

15-24 

60 

POLYMER SCI. (Ph.D.) 

27 

18 

45 

COLLEGE OF EDUCATION 



Ed.D. 

51 

9 

60 (Beyond M.S.) 

COLLEGE OF ENGINEERING 



ELECTRICAL (Eng.D.) 

60 

30 

90 

MECHANICAL (Eng.D.) 

60 

30 

90 

PLASTICS (Eng.D.) 

61 

30 

91 

WORK ENV. (Sc.D.) 

18 

12 

30 (Beyond M.S.) 
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UNIVERSITY 

PROFILE 

History 

Lowell Normal School (later Lowell 
State College) and Lowell Textile Insti- 
tute (later Lowell Technological Insti- 
tute) the “parents” of the University of 
Massachusetts Lowell, were established 
in the last decade of the 19th century as 
single-purpose institutions, charged with 
providing instruction in those theories 
and practical arts which were most suit- 
able to the teaching profession and the 
textile industry. Clearly, their institu- 
tional missions were to contribute to the 
economic and educational vitality of the 
region. 

When those two institutions were 
merged into the University of Lowell in 
1973, the new University was also given 
a mission to support the economic and 
cultural development of the region. The 
legislation which created the University 
of Lowell directed the University to 
“provide, without discrimination, educa- 
tional programs, research, extension, and 
continuing education services in the lib- 
eral arts, in engineering and the sciences, 
and in the professions.” 

In July 1991, the legislature of the 
Commonwealth of Massachusetts with 
the strong endorsement of the governor, 
created the five campus system of the 
University of Massachusetts which in- 
corporated the University of Lowell. 

The other four campuses included in this 
merger were Amherst, Boston, 
Dartmouth and Worcester. Currently, 
the University of Massachusetts is the 
largest institute of higher education in 
New England with approximately 
55,000 students, 3,300 faculty members 
and 199 different academic programs. 

Its facilities, including research laborato- 
ries, occupy an area of over 17 million 
square feet. 

As the technologically - oriented cam- 
pus, the University of Massachusetts 
Lowell has as its mission to “preserve, 
discover, integrate and transmit knowl- 
edge; and to serve as a cultural, civic, 
intellectual and economic resource to its 
constituents in the region, the Common- 
wealth and the nation.” Focusing on 
three degree clusters: 

1) engineering/management/science; 
2) education; and 3) health, the Lowell 
campus has been charged with spear- 
heading efforts to support the develop- 
ment of a sustainable vigorous regional 
industrial economy. 


As part of this initiative, the Univer- 
sity of Massachusetts Lowell established 
in 1993 the Council for Industrial Devel- 
opment consisting of the following re- 
search centers and institutes which offer 
cutting-edge, state-of-the-art research 
and training opportunities for graduate 
students: 

Bioprocessing Development Center 
Center for Advanced Computation 
Center for Advanced Electronic Tech- 
nology 

Center for Advanced Materials 
Center for Atmospheric Research 
Center for Environmentally Appropriate 
Materials 

Center for Field Services and Studies 
Center for Health Promotion 
Center for Industrial Competitiveness 
Center for Imaging and Optical Comput- 
ing 

Center for Plastics Innovation 
Center for Productivity Enhancement 
Center for Recording Arts Technology 
and Industry 

Center for Work Environment 
Computer Aided Engineering and De- 
sign Center 
Demonstration School 
Industrial Incubator 
Institute for Family and Community 
Studies 

Institute for Visualization and Percep- 
tion Research 
Kerr Ergonomics Institute 
Pinanski Energy Center 
Polymer Degradation Research Center 
Submillimeter Modeling Laboratory 
Toxics Use Reduction Institute 
Tsongas Industrial History Center 

GRADUATE STUDENTS, FACULTY 
AND ACADEMIC PROGRAMS 

The University of Massachusetts 
Lowell’s graduate students account for 
nearly 3,000 of the 12,000 students en- 
rolled in both state- supported and Con- 
tinuing Education programs. There are 
469 full-time faculty members. 

Lowells’ distinguished faculty are inter- 
nationally known for their research and 
extensive publications, a number have 
received Fulbright and other prestigious 
awards, and as a group they obtained 
$16 million in research grants and con- 
tracts in 1992. The Graduate School 
offers diversified graduate programs in 
the fields of business administration/ 
management/manufacturing, education, 
engineering, health professions, music, 
science, criminal justice, and psychol- 
ogy. 


A CHALLENGE TO THE UNIVERSITY 
OF MASSACHUSETTS LOWELL 

Just as the city of Lowell with its in- 
novative textile manufacturing industry 
served as the birthplace of the first in- 
dustrial revolution in America more than 
150 years ago, the University of Massa- 
chusetts Lowell has been challenged by 
its president and Board of Trustees to act 
as the driving force behind a new indus- 
trial/technological revolution which will 
serve as a demonstration model for na- 
tional economic development through 
continuous innovation. As an integral 
component of this bold new initiative, 
the University of Massachusetts 
Lowell’s charge is: 

1) to provide educational and research 
programs designed to support and en- 
hance the development of a sustainable, 
vigorous industrial economic sector; 

2) to focus on an integrated strategy in 
which the academic disciplines of engi- 
neering, management, arts and science, 
education, and health are applied to the 
pursuit of a robust, self-renewing indus- 
trial economy. 

Mission of the Graduate School 

The mission of the Graduate School at 
the University of Massachusetts Lowell 
is to provide a fertile and stimulating 
environment for teaching, learning, re- 
search, dissemination of professional 
skills, and to promote the pursuit of 
knowledge. To this end, the Graduate 
School encourages the assemblage of 
scholars, scientists, and artists under 
whose direction graduate students can 
pursue advanced studies and carry out 
research activities. The quality of the 
graduate faculty involved in these pro- 
grams is the most important factor con- 
tributing to excellence. In an endeavor 
to accomplish the mission of the Gradu- 
ate School, each professor aspires to be a 
creative and skillful teacher. 

The central purpose of the University 
is to enhance the quality of life in our 
society through knowledge. The role of 
the Graduate School in this overall ob- 
jective is to educate individuals with 
superior ability in the expertise of their 
chosen profession and to develop in 
them the competence and motivation 
which will enable them to realize their 
personal and community potential. Fi- 
nally, because it plays a key role in aca- 
demic leadership at a publicly-supported 
institution of higher education, the 
Graduate School recognizes its responsi- 
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bility to develop the technical expertise 
of the region and to advance the fron- 
tiers of knowledge through research. 

Location 

The University of Massachusetts 
Lowell is located within a short com- 
muting distance of metropolitan Boston 
and Worcester. Both of these cities host 
many cultural activities and have numer- 
ous colleges and universities with which 
Lowell faculty and students have estab- 
lished research collaborations. In addi- 
tion, Lowell is readily accessible to the 
beaches of Cape Cod, the New Hamp- 
shire Coast, and ski areas in Massachu- 
setts and New Hampshire. The two ma- 
jor campuses lie on opposite sides of the 
Merrimack River, the power source 
which gave rise to America’s first indus- 
trial city. In addition, a third campus, 
designated “West” is located in North 
Chelmsford at the site of the former 
Middlesex County Training School. 

This campus houses the College of Edu- 
cation. The North Campus is the pri- 
mary location for the Sciences, Engi- 
neering, and Management and is a short 
distance across the river from the Re- 
search Foundation and Fox Student 
Union Building. The latter facility is the 
center for student campus life, including 
many activities open to graduate stu- 
dents. The South Campus is situated on 
a bend in the Merrimack River approxi- 
mately one mile upstream from the 
North Campus and occupies an elevated 
site midway between the mouths of the 
historic Middlesex and Pawtucket Ca- 
nals. The Colleges of Fine Arts and 
Health Professions are located on the 
South Campus as are most programs in 
the liberal arts. The physical area of the 
University campuses includes 45 build- 
ings on 145 acres of land. The cam- 
puses are easily accessible by car from 
US Route 3 and Interstate 495, by train 
from Boston (Massachusetts Bay Trans- 
portation Authority), and by local and 
interstate bus lines (Massachusetts Bay 
Transportation Authority, Continental, 
and Vermont Transit). 

In addition to being the home of the 
University of Massachusetts Lowell, 
Lowell is a city rich in heritage. Due to 
its prime location on the Merrimack 
River, it became the first great industrial 
city in the United States. Different im- 
migrant groups migrated to Lowell to 
work in the mills that were built along 
the river. Today, the descendants of 
these varied ethnic groups plus many 


new arrivals make up much of Lowell’s 
population. The city is the site of an 
Urban State and National Park, illustrat- 
ing Lowell’s industrial and multi-ethnic 
history. 

UNIVERSITY LIBRARIES 

The University libraries consist of the 
Alumni/Lydon Library, O’Leary Li- 
brary, the Center for Lowell History and 
the West Campus Curriculum Center. 
The O’Leary Library on the South Cam- 
pus has holdings in the health sciences, 
humanities, social sciences, education 
and music. On the North Campus, the 
Alumni/Lydon Library specializes in 
engineering, science, and business. The 
Center for Lowell History includes rare 
books, photos and other documents re- 
lating to the history of the City of 
Lowell and the surrounding region. The 
West Campus Curriculum Center con- 
tains resources for the programs in Edu- 
cation offered at the West Campus. The 
reference departments provide 
interlibrary loan services, computer and 
manual literature searches and end-user 
database searching through the use of 
CD-based systems. They also offer spe- 
cial bibliographic instruction and ready 
reference service. The University Li- 
braries have been designated as a parital 
United States Government depository 
for unclassified documents. Information 
and handbooks about the University Li- 
braries are available at the circulation 
and reference desks; information can 
also be found by accessing the Videotex 
system through the public terminals. 

Media Services, a division of the Uni- 
versity Libraries, provides 
presentation, production and consulta- 
tion related to instructional media. Me- 
dia Centers are located on both the 
North and South campuses. The 
O’Leary Library incorporates a media 
center that can accommodate over 230 
students in five instructional and presen- 
tation areas. The Alumni/Lydon Library 
can accommodate over 140 students in 
two instruction and presentation areas. 

The University libraries have 17 pro- 
fessional librarians, an acquisition bud- 
get of approximately $950,000 and a 
total budget of 2.7 million dollars. The 
collections consist of 383,712 bound 
volumes, 3,425 periodical subscriptions, 
611,799 microfiche and films, 318,697 
government documents and approxi- 
mately 60,000 items in various formats 
that are available in the Media Services 
Department and the Center for Lowell 


History. An on-line catalog allows users 
to find information on library holdings 
through the traditional author, title and 
subject searching techiques, and also 
through other search methods that would 
not be possible with a card catalog. 

RESOURCES 

Computer Resources 

The University of Massachusetts 
Lowell provides students and faculty 
with one of the largest, most sophisti- 
cated academic computing environments 
in the United States. Over 2500 termi- 
nals, microcomputers and workstations 
are linked to more than 150 multiuser 
computer systems via a university-wide 
communications network based on both 
Ethernet and proprietary protocols. The 
recent cutover of an integrated voice/ 
data switch will allow substantial expan- 
sion of this data capacity to all segments 
of the university population. It is the 
policy of the University of Massachu- 
setts Lowell to issue computer accounts 
to all University students; public access 
clusters of terminals and microcomput- 
ers are distributed around the campus. 

The University maintains large sepa- 
rate central facilities for general purpose 
academic and administrative operations. 
These systems consist of clusters of 
DEC VAX 6420’s and 6610’s running 
the VMS operating system and support 
over 600 concurrent terminal connec- 
tions. The systems provide access to a 
comprehensive selection of modem 
compilers, editors, data base systems, 
libraries (SPSS, IMSL, 

Minitab, NAG, ...), software develop- 
ment tools and commercial grade appli- 
cation packages (SDRC IDEAS pack- 
ages, DEC software library, SPICE, 
ANSYS, FEAP, MOLDFLOW,...). The 
university library system is fully com- 
puterized and accessible via the campus 
network. The University is directly con- 
nected to the Internet via NEARNET. 

These central systems also support 
university-wide electronic mail, elec- 
tronic conferencing and videotext capa- 
bilities; access to high speed, high qual- 
ity laser output is also available via this 
cluster. The University has recently un- 
dertaken the replacement of its word 
processing systems with microcomput- 
ers that are linked to the academic clus- 
ter for document exchange and file stor- 
age. 

Dedicated computing facilities are 
also distributed throughout the colleges 
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and academic departments. The heaviest 
concentrations of dedicated terminals, 
workstations and super minicomputer 
systems are installed in the Engineering 
and Computer Science areas. Engineer- 
ing resources include: file and computer 
services provided by a VAX cluster 
(6510 and 6610 systems), supporting 
over 150 graphics terminals and work- 
stations. A UNIX RISC SERVER with 
40 DEC workstations supporting general 
purpose engineering applications is also 
available. Special purpose systems in- 
clude: HP workstations for real-time 
structural analysis, Decstations for VLSI 
and semiconductor design, an 
ALLIANT FX/8 for computational fluid 
dynamics and several MASSCOMP sys- 
tems for real time applications. 

Support for the Computer Science 
Department’s research and academic 
programs includes: DEC VAX’s (8550, 
8350’s, microVax’s), Data General 
MV’s (15000, 7800’s), Sequent Balance 
21000, Symbolics 3600’s, LMI 
LAMBDA’S, Intel Hypercube, DEC and 
DG RISC systems and a number of spe- 
cial purpose smaller systems. All major 
systems and some 90 workstations are 
interconnected on several LAN’s and the 
University backbone network. 

Each of the colleges has its own dedi- 
cated facilities to supplement the central 
computer center. There are more than 
2,000 microcomputers in use. A net- 
work of over 300 workstations (DEC, 
Apollo, SUN, DG and Calcomp) support 
design, software development and analy- 
sis needs. Very high performance 
graphics mini supercomputers from Stel- 
lar, Ardent, Apollo and PIXAR are 
available as distributed resources for 
large computing and graphics intensive 
tasks. 

Center for the Arts 

The University of Massachusetts 
Lowell Center for the Arts presents a 
Performing Arts Series of international, 
national and regional artists in music, 
theater, dance, and jazz and a Children’s 
Discovery Series of professional touring 
events for children as well as many 
events during the school day. The Cen- 
ter provides support for visual arts ex- 
hibits, gives technical support to extra- 
curricular student-initiated events, and 
presents masterclasses and symposia on 
arts topics. The Center presents events 
in Durgin Hall on south campus, which 
contains a 980 seat theater, and at other 
venues on campus and in the city. Stu- 
dent tickets for reserved seats can be 


purchased in advance at half price, or at 
rush price as available, thirty minutes 
before performances of selected events. 
Tickets or information: (508) 934-4444. 

Center for Lowell History 

The University of Massachusetts 
Lowell Center for Lowell History was 
established at the Patrick Mogan Cul- 
tural Center to promote and ensure the 
safekeeping, preservation, study and re- 
search of items in unique subject areas, 
particularly those related to the 
Merrimack Valley and the University of 
Massachusetts Lowell. 

Durgin Hall 

In 1976 the University opened this 
major complex for the performance, 
practice and teaching of music. Beauti- 
fully situated on the banks of the 
Merrimack River, Durgin Hall contains 
a concert hall with seating for over one 
thousand and features an acoustical shell 
on the stage, an orchestra pit which can 
be raised and lowered, and a lighting 
console of sufficient flexibility to permit 
production of any type of concert from 
chamber music to opera or any type of 
theater from musicals to classical drama. 
The recital hall, which seats 250, is ideal 
for student and faculty recitals and 
houses a Schlicker tracker organ of 
eleven ranks. Seventy-two practice cu- 
bicles, twelve classrooms, sixteen teach- 
ing studios, two recording studios, two 
electronic piano laboratories, and an 
electronic music studio provide basic 
facilities to study, teach, and perform. 

Energy Center 

The University of Massachusetts 
Lowell Pinanski Energy Center is both 
an educational and research facility. 

The Center is housed in a three-story 
building devoted to research and instruc- 
tion in various fields of science and en- 
gineering. The two major facilities of 
the Center include a 1 Mw pool-type 
research reactor and a 5.5 MeV van de 
Graaf accelerator. The reactor is used 
for graduate research in nuclear and ra- 
diological sciences including activation 
analysis of various environmental, geo- 
logic, and industrial process samples. It 
is also used for training and education in 
such fields as engineering, radiochemis- 
try, radiation protection, and instrumen- 
tation. The accelerator is used primarily 
for graduate research in nuclear structure 
and materials engineering, particularly 
as applied to gathering data for fast 
breeder reactor design. 


Although financed by the Common- 
wealth mainly to serve the curricula of 
the University, the facilities are available 
by arrangement to other Massachusetts 
colleges and universities and to indus- 
trial firms for a variety of research and 
educational purposes. The Center is also 
equipped with an assortment of teaching 
and research laboratories to serve these 
needs. 

Photovoltaic Program 

The University of Massachusetts 
Lowell Photovoltaic Program began in 
1987 with funding from the United 
States Congress to provide technology 
services to the Massachusetts Photovol- 
taic Center, a Center of Excellence 
funded by the Commonwealth of Massa- 
chusetts. An outdoor photovoltaic sys- 
tems laboratory and demonstration facil- 
ity include two water pumps, a grain 
drier, and a model health clinic, all pow- 
ered by photo voltaics. Faculty from 
various departments use Photovoltaic 
Program facilities and grants to design, 
build, and test system components and 
photovoltaic cells. The program has 
produced design manuals, a solar irra- 
diation database, photovoltaic system 
design programs which run on personal 
computers, and a photovoltaic assisted 
lighting system used by a major depart- 
ment store. 

Research Foundation 

The Research Foundation was estab- 
lished in 1950 as a not-for-profit organi- 
zation which operates with income de- 
rived from research funded by private 
industry, foundations, and government 
agencies. The Foundation contains ma- 
jor support facilities for faculty and stu- 
dent research projects, and provides a 
mechanism for the administration and 
fiscal management of all academic 
grants and contracts for research and 
training. 

As part of its close cooperation with 
the University, the Research 
Foundation employs both graduate and 
undergraduate students from the Univer- 
sity on a part-time basis. These students 
gain practical experience which often 
becomes part of an advanced degree pro- 
gram. Among the significant areas of 
research and development are sponsored 
programs in intelligent manufacturing, 
atmospheric physics, tropical diseases, 
chemistry, plastics and polymers, biol- 
ogy, electronics, nuclear engineering and 
training, as well as programs in radio- 
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logical health, physics, composite mate- 
rials, work environment, management, 
and economics. In addition to the re- 
search which is carried out on campus, 
research projects have also been con- 
ducted in Thailand, Belgium, Greece, 
Italy, Germany, Algeria and other parts 
of the world where the Unversity is be- 
coming known for its significant exper- 
tise. 

The Research Foundation operates 
one auxiliary, for-profit enterprise, the 
Testing Division. The Testing Division 
is a material testing laboratory which 
draws its support from private business 
and industry. Testing is performed on 
all types of materials, from fibers and 
liquids, to metals and plastics, which can 
be evaluated for composition, strengths, 
flexibility, and resistance to wear. 

The following laboratories are housed 
at the Research Foundation: the Center 
for Atmospheric Research, the Center 
for Tropical Diseases, and the Submilli- 
meter Modeling Laboratory. 

Tsongas Industrial History Center 

The Tsongas Industrial History Cen- 
ter, located in Lowell’s Boott Mills, is a 
joint project of the University of Massa- 
chusetts Lowell and the National Park 
Service. 

Opened in 1991, this is a “hands-on” 
education center, designed to encourage 
the teaching and understanding of indus- 
trial history. Students and teachers have 
an opportunity to take part in role play- 
ing and interactive exhibits focused on 
such topics as the canal system, work 
environments, design, labor and immi- 
gration, and the power loom. 

In addition to the planned experiential 
learning activities, the Center offers spe- 
cial programming, teacher training 
(through the College of Education), cur- 
riculum development, and the use of its 
growing resource center, which already 
contains over 700 volumes, videos, and 
computer software. 

Continuing Education and Summer 
School 

The Division of Continuing Education 
provides opportunities for graduate 
study in two summer sessions offering 
courses in many of the degree programs, 
summer day workshops, and special 
projects. 

All Continuing Education programs 
are self-supporting and are conducted at 
no cost to the Commonwealth. Com- 
plete information is available in the 
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Continuing Education Office. The Uni- 
versity of Massachusetts Lowell is a 
member of the National University Con- 
tinuing Education Association (NUCEA) 
and the National Association of Summer 
Schools (NASS) 

STUDENT SERVICES 

Housing 

Single graduate students may choose to 
live in on-campus housing arrangements. 
This housing option is in a traditional 
residence hall where graduate students 
reside with undergraduates of traditional 
age (18-22 yrs.). If space is available, 
graduate students can opt to live in one of 
the suite-style halls, again with tradi- 
tional-age students. These halls have 2-4 
bedrooms (double occupancy), 1-2 bath- 
rooms, and a living room area. All on- 
campus housing is by academic year. 

Married graduate students and their 
families are offered housing at the East 
Meadow Lane apartments. These apart- 
ments are studio, one, and two bedroom 
apartments; all are unfurnished, except 
for studio apartments. To apply for this 
housing option, please call the Office of 
Residence Life (508 934-2112) and ask 
for Mrs. Joan Donahey. 

Health Services 

The University Student Health Ser- 
vices Office is open 8:00 am to 4:30 pm, 
Monday through Friday. It is located at 
30 Standish Street behind the Alumni/ 
Lydon Library (508-934-4991). 

All students with a completed health 
record on file at the Student Health Ser- 
vices Office are eligible for treatment. 
Services include first aid, care of minor 
illnesses, monitoring of chronic illness, 
and health counseling. Services are pro- 
vided by a physician, nurse practitioner, 
or registered nurse with referrals to and 
consultation with specialists, as appropri- 
ate. 

Medications prescribed by the Health 
Service must be Filled at a pharmacy of 
the student’s choice and at the student’s 
expense. 

Most laboratory tests can be performed 
at the Health Services Office. All other 
tests and X-rays are referred to area labo- 
ratories, and the student is responsible for 
fees incurred. 

When the Health Services Office is 
closed, medical service may be obtained 
at one of the three area hospitals or any 
local walk-in-clinic. 


Proof of Immunization 

The Commonwealth of Massachusetts 
requires that all full-time graduate stu- 
dents bom after December 31, 1956, 
must be immunized against measles, 
mumps, rubella, tetanus and diphtheria 
In addition, all students in the College of 
Health Professions, regardless of age or 
enrollment status, must show proof of 
immunization. Students will not be per- 
mitted to register for courses at the Uni- 
versity unless proof of immunization has 
been sent directly to: Ms. Nancy 
Quattrocchi, Director of Health Services, 
University of Massachusetts, 30 
Standish Street, Lowell, MA 01854 
(508-934-4991). 

Graduate Student Association 

The purpose of the Graduate Student 
Association (GSA) is to enhance the 
academic, social, and economic ad- 
vancement of all graduate students, to 
represent the graduate student body in 
university affairs, and to establish closer 
interdepartmental relations among 
graduate students, faculty, and the ad- 
ministration. In addition, the GSA seeks 
to promote the common interests and 
better communication among graduate 
students and with other components of 
the university community. All graduate 
students who pay the Graduate Activity 
Fee are considered members of the 
GSA. All colleges have graduate stu- 
dent representatives in the GSA govern- 
ing body. 

FINANCIAL INFORMATION 

Univeristy-related costs include tu- 
ition and mandatory fees. Please contact 
the Business Office, Accounts Receiv- 
able, at 508-934-3570, for more infor- 
mation. 

.New England Regional Student 
Program 

Massachusetts and the University par- 
ticipate in a reciprocal program in which 
qualified and legal residents of other 
New England states may attend graduate 
school at the University of Massachu- 
setts Lowell and pay 150% of the Mas- 
sachusetts in-state tuition charges. (All 
other applicable fees apply.) Applicants 
are considered for unique and distinctive 
graduate level studies not available in 
their home state university system. Full 
details regarding eligible programs are 
available from the New England Board 
of Higher Education, 45 Temple Place, 
Boston, Massachusetts 02111 (617-357- 
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9620) or at the University Massachusetts 
of Lowell Graduate School office. 

Health Insurance 

Mandatory on-campus (accident) in- 
surance is charged to all graduate stu- 
dents. Matriculated graduate students 
enrolled in 9 or more credit hours will 
be charged for health insurance as re- 
quired by state law. Graduate students 
may waive student health insurance 
charges if they maintain comparable in- 
surance coverage and complete an insur- 
ance waiver form by the required dead- 
line. Forms are available in the Gradu- 
ate School Office and Accounts Receiv- 
able Office, Dugan Hall, South Campus. 
Family health insurance plans are also 
available with options for coverage of 
spouses and/or spouses and dependent 
children. Please contact the Accounts 
Receivable Office for further informa- 
tion (508 934-3570). 

Veterans 

The University of Massachusetts 
Lowell is approved for Veterans Admin- 
istration benefits. Eligible veterans 
should obtain the necessary application 
from the Veterans Administration and 
present it to the Graduate School office 
at or before registration. Veterans Ad- 
ministration regulations state that a vet- 
eran must be working toward an ad- 
vanced degree (i.e. matriculated) in or- 
der to be eligible for benefits. 

A veteran cannot be certified for indi- 
vidual courses as a non-degree 
student.AU recipients of veterans’ ben- 
efits are required to certify attendance 
each month by signing a list available 
outside of the Graduate School office. 
The Veteran’s Administration will re- 
ceive names of those students who fail 
to sign this attendance roster. 

Senior Citizens 

Citizens of Massachusetts, age 60 and 
over, are entitled to free tuition at the 
University on a space available basis. 
Positive identification and proof of age 
must be presented. Applicable fees and 
costs of instructional materials (books, 
etc.) are not covered by this waiver. In 
addition, tuition for short-term intensive 
workshops or seminars is not covered by 
this waiver. Senior citizens who are ad- 
mitted as matriculated students must sat- 
isfy established admission requirements 
for programs. 


RESIDENCY REQUIREMENTS 

Rules for Determination of 
Domicile 

University tuition rates are established 
on the basis of official state residency as 
determined by a student’s true “domi- 
cile.” “Domicile” is defined as a 
person’s true, fixed and permanent home 
and place of habitation where he or she 
intends to remain permanently or for an 
indefinite time. 

Massachusetts residency for tuition 
purposes is not acquired by mere physi- 
cal presence in Massachusetts while a 
person is carrying on a course of study 
at the University. 

Applications for reclassification of 
status from out-of-state to in-state must 
be filed before the first day of classes to 
be considered for that semester. Appli- 
cants must be a Massachusetts resident 
for 12 consecutive months and submit 
certified copies of several types of docu- 
mentation including Federal and State 
Tax returns. Individuals desiring to be 
reclassified may receive an application 
and additonal information from the Of- 
fice of University Life, Cumnock Hall, 
(508-934-2100). 

FINANCIAL ASSISTANCE 
Financial Aid 

Financial need is determined after the 
student has completed a Free Original 
Application for Federal Student Aid, 
Iowa City, Iowa, available from the Fi- 
nancial Aid Office (508-934-4220). The 
major source of financial aid recom- 
mended for students is the Federal 
Stafford Student Loan Program. This 
program allows the student to borrow up 
to $8,500 per year at a low variable in- 
terest rate. Needy students will have 
their loan subsidized by the federal gov- 
ernment and will begin repayment after 
terminating enrollment Students who 
do not demonstrate financial need can 
borrow an Unsubsidized Federal 
Stafford Student Loan, which requires 
that the student pay the interest while in 
school or through capitalization of inter- 
est The principal on this loan is de- 
ferred until the student terminates enroll- 
ment 

Graduate students who need more 
than $8,500 may also apply for the 
Supplemental Loans for Students (SLS) 
or other non -need-based loans (credit 
worthiness), such as TERI Supplemental 
Loan, Alliance, and Massachusetts Fam- 


ily Education Loan. Information regard- 
ing interest rates, repayment schedules, 
and eligibility for these loans may be 
obtained from the Financial Aid Office 
or a participating lending institution. 

In addition, the University of Massa- 
chusetts Lowell participates in the 
Perkins Student Loan and the College 
Work Study Program. Students who 
demonstrate full financial need will be 
considered for these programs. For 
more information, students should call 
or write the Office of Financial Aid in 
the McGauvran Student Union Building, 
South Campus (508-934-4220). 

Graduate nursing students are eligible 
for the Federal Professional Nurse 
Traineeship Grant Program. For more 
information contact the Department of 
Nursing. 

ASSISTANTSHIPS 

Teaching Assistantships 

A limited number of teaching assis- 
tantships are available for qualified full- 
time students. These are administered 
by the Graduate School but are assigned 
by the student’s department. Therefore, 
all requests for teaching assistantships 
should be directed to the graduate coor- 
dinator or chairperson in a particular 
program. A student who signs a teach- 
ing assistantship contract after April 
15th is legally bound to honor this 
agreement and may not accept an offer 
from another institution, in accordance 
with the 1988 Council of Graduate 
Schools resolution governing this mat- 
ter. 

Students interested in receiving an 
assistantship should file their applica- 
tions for admission to a degree program 
as early as possible, checking the appro- 
priate box on the application form. A 
student who is to receive an assistant- 
ship will be notified and sent a contract 
directly by the department. Reappoint- 
ments in succeeding years are contingent 
upon satisfactory performance of duties 
as well as academic achievement. 
Master’s degree candidates may hold an 
assistantship for a maximum of two 
years and doctoral candidates for a 
maximum of four years. 

To ensure that teaching assistantships 
are awarded to the most qualified indi- 
viduals, the Graduate School has estab- 
lished the following requirements: 

l.No teaching/research assistantship 
may be awarded to a graduate student 
with incompletes, F’s, or U’s on his or 
her transcript. 
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2. No teaching/research assistantship 
may be awarded to a graduate student 
with a cumulative grade point average 
under 3.0 on the official transcript. 

3. No university-funded teaching/re- 
search assistantship may be awarded to a 
master’s degree candidate if he or she 
has completed the total number of cred- 
its required for his or her program. 

4. Level 3 teaching/research assistant- 
ships may only be awarded to graduate 
students who have reached doctoral can- 
didacy (i.e. completed all course work, 
oral/written and language examinations) 
and are enrolled in dissertation research. 

Research Assistantships Funded 
by Principal Investigators 

Research assistantships are usually 
available only for advanced graduate 
students and through special arrange- 
ments with individual research advisors. 
Individuals interested in research assis- 
tantships should contact departmental 
faculty members concerning the avail- 
ability of this form of financial aid. Stu- 
dents who receive teaching or research 
assistantships must be matriculated and 
full-time (minimum of 9 credits/semes- 
ter). 

Graduate Student Assistantships 

A limited number of student assistant- 
ships are available in the departments. 
Students in this category are paid an 
hourly rate and are obligated to pay their 
own tuition and fees. 

All queries concerning assistantships 
should be directed to the graduate coor- 
dinator in the student’s department. 

Overdue Accounts 

Should it be necessary to utilize the 
services of a collection agency or attor- 
ney for an overdue student account, the 
student will be liable for any and all le- 
gal fees, commissions, and associated 
service charges. 

Payment of Bills 

Graduate students will be permitted to 
attend classes and to utilize University 
facilities only after they have cleared all 
their financial obligations to the Univer- 
sity. Financial obligations include in- 
debtedness for library and parking fines, 
rental payments, and repayment of emer- 
gency loans. All bills are payable in ad- 
vance by check or money order and are 
due as specified on the student invoice. 
Major credit cards are also accepted. 

All payments of fees and tuition should 


be made payable directly to the Univer- 
sity of Massachusetts Lowell. A stu- 
dent in debt to the University at the end 
of any semester or summer session is not 
permitted to register again at the Univer- 
sity until his or her indebtedness has 
been discharged. In addition, student 
transcripts and diplomas will not be re- 
leased unless all indebtedness has been 
discharged. 

Payment Plans 

The University of Massachusetts 
Lowell offers a low-cost, interest-free 
payment option administered by Aca- 
demic Management Services (AMS). 
This plan allows students to budget the 
annual cost of tuition and fees over a ten 
month period Please call AMS directly 
at 1-800-635-0120 or stop by the Busi- 
ness Office, Dugan Hall, South Campus 
for more information. 

University Charges 

University-related costs include tu- 
ition and mandatory fees. Please contact 
the Business Office, Accounts 
Receiveable, at 508 934-3570 for more 
information. 

ADMISSIONS 

Admission Requirements 

The general requirements for admis- 
sion to graduate study at the University 
are listed below. 

1. The applicant must show official 
evidence of having earned a baccalaure- 
ate degree or its equivalent from an ac- 
credited college or university. If an in- 
ternational transcript does not ad- 
equately demonstrate that an applicant 
has the equivalent of an American 
bachelor’s or master’s degree, the 
Graduate School will require such verifi- 
cation by an independent service such as 
the Center for Educational Documenta- 
tion, Boston, MA (617-522-4738). 

2. The degree must have been earned 
with a satisfactory scholastic average to 
demonstrate that the applicant has had 
adequate preparation for the field in 
which graduate studies are to be under- 
taken. 

3. The applicant must have obtained a 
satisfactory score on the appropriate en- 
trance examination required for admis- 
sion by the program or department to 
which admission is sought. The official 
score report must be submitted; a photo- 
copy of the examinee’s report is unac- 


ceptable. Unless otherwise stated under 
a specific program description, the re- 
quired examination is the Graduate 
Record Examination Aptitude Test. 

4. The Commonwealth of Massachu- 
setts requires that all full-time graduate 
students bom after December 31,1956, 
must be immunized against measles, 
mumps, rubella, tetanus, and diphtheria. 
In addition, all students in the College of 
Health Professions, regardless of age or 
enrollment status, must show proof of 
immunization. Students will not be per- 
mitted to register for courses at the Uni- 
versity unless proof of immunization has 
been sent directly to the Director of Stu- 
dent Health Services, University of Mas- 
sachusetts Lowell, 30 Standish Street, 
Lowell, MA 01854 (508-934-4991). 

Departmental Requirements 

The rules, regulations, and policies 
delineated by the Graduate School con- 
stitute only the minimum requirements 
for admission, retention, and graduation. 
Each department may have additional 
requirements mandated by the unique 
nature of its programs. It is the respon- 
sibility of the graduate student to be 
aware of the minimum requirements of 
the Graduate School and, in addition, to 
fulfill the special requirements of the 
particular program in which he or she is 
enrolled. 

Application Procedure 

Application forms and materials may 
be obtained from the University of Mas- 
sachusetts Lowell Graduate School Of- 
fice, Falmouth Hall 311, Lowell, MA 
01854. A non-waivable and non-refund- 
able application fee must be received 
before the application is processed. 

Each applicant must file the following 
documents: (1) a completed application 
form; (2) official transcripts of all under- 
graduate and graduate records; (3) three 
letters of recommendation written by 
individuals qualified to judge the ability 
of the applicant to carry on graduate 
work and research; (4) official scholastic 
test scores specified for various degree 
programs at the University (see indi- 
vidual departmental requirements); and 
(5) the official score report for the “Test 
of English as a Foreign Language” 
(TOEFL) for students from countries 
where English is not the national lan- 
guage. If the TOEFL bulletin cannot be 
obtained locally, students should write 
well in advance to: Test of English as a 
Foreign Language, Box 6151, Princeton, 
NJ 08541-6151, U.S.A. 
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All test scores must be offical and sent 
directly by the testing agency. An appli- 
cant who has earned a graduate degree 
from an accredited university may peti- 
tion the department to which he or she is 
applying to waive the test requirements. 
If the department so requests, the Gradu- 
ate School will waive the requirement. 

Application Deadline 

Although the University of Massachu- 
setts Lowell Graduate School has a 
“rolling admissions” policy, a completed 
application, including all required docu- 
ments, should be received on or before 
April 1 for a candidate who seeks admis- 
sion for the subsequent fall semester, 
and on or before November 1 for a can- 
didate seeking admission for the subse- 
quent spring semester. However, some 
programs have early, fixed application 
deadlines. Consequently, the applicant 
is strongly urged to contact the depart- 
ment of interest to determine the last 
date on which applications may be re- 
ceived. In general, early applications 
will ensure that all materials are pro- 
cessed on time and that a student who 
wishes to apply for a teaching assistant- 
ship will be given due consideration. 
There is no guarantee that applications 
completed after these deadlines can be 
acted upon in time to permit registration 
in the desired session. Many programs 
will fill available openings several 
months before the beginning of the se- 
mester. A student who has been ac- 
cepted into the Graduate School must 
attend within a year of acceptance or 
may, at the discretion of the department, 
be required to submit a new application. 
Application files, for individuals who do 
not matriculate, will be retained in the 
Graduate School for only two years 
from the date of application. 

Types of Admission 

A student may be admitted to graduate 
study at the University of Massachusetts 
Lowell under one of the three classifica- 
tions listed below. 

1. Matriculated status: A student who 
has met all requirements for admission 
to a degree program and who has been 
recommended by the department in 
which she or he proposes to study as a 
degree candidate. 

2. Matriculated with conditions: A 
student who has not fully met the re- 
quirements stipulated by the program 
may be admitted as a prospective candi- 
date for a degree with specified condi- 
tions to be met. Such a student must 


have as an initial objective the satisfac- 
tory completion of all requirements for 
full matriculation. In order to change 
status to fully matriculated, a student 
must file, with supporting documenta- 
tion, the appropriate Academic Petition 
form available from the Graduate School 
Office. 

3. Non-Degree status: An individual 
without advanced degree objectives may 
take courses in certain programs with 
non-degree status. A student who 
wishes to take courses as a non-degree 
student must submit a transcript indicat- 
ing the conferral of a bachelor’s degree. 
If the student does not provide a tran- 
script, he or she will be prohibited from 
taking additonal graduate courses. Such 
a student is not eligible to receive credit 
toward a degree unless he or she files a 
formal application and is then admitted 
as a matriculated student Upon admis- 
sion to matriculated status, the student 
must file an Academic Petition form to 
have any previously earned credits con- 
sidered toward a graduate degree (See 
Transfer Credit below). 

The maximum number of graduate 
credits a student may complete 
with non-degree status is 12. Graduate 
credits earned beyond the 12 credit limit 
when a student holds non-degree status 
will not be counted toward a graduate 
degree if a student is later accepted into 
a program. 

Graduate Re-admission/Deferral 
Policy 

1. A matriculated student who is 
dropped from a graduate program for 
failure to register must submit a letter to 
Graduate Admissions within one year of 
being notified that he or she has been 
dropped, requesting re-instatement in the 
program. If the one year time period is 
exceeded, the student must submit a new 
application and fee. 

2. Students who are accepted into a 
program and fail to enroll in courses and 
do not notify the Graduate School of 
their matriculation status, will have one 
year in which to submit a letter to 
Graduate Admissions requesting activa- 
tion of their acceptance into a program. 
If the one year time period is exceeded, 
the student must submit a new applica- 
tion and fee. 

3. A student may request a deferment 
of acceptance up to one year beyond the 
date when he or she was scheduled to 
begin his or her graduate program. If 


the one year time period is exceeded, the 
student must submit a new application 
and fee. 

Acceptance of Foreign or 
American Master’s Degree 
Toward Doctoral Requirement 

Students accepted into a doctoral pro- 
gram who hold a master’s degree in the 
same or a closely related discipline from 
a U.S. or foreign academic institution 
will have their transcripts and supporting 
documentation reviewed by the depart- 
ment graduate committee. The commit- 
tee may choose one of the following ac- 
tions: 

1 . approve all coursework + thesis for 
the master’s degree up to the total num- 
ber of credits granted by the University 
of Massachusetts Lowell department for 
its master’s degree, and thereby require 
the student to complete only “beyond 
the master’s” course/thesis credits for 
the doctorate; 

2. accept the U.S. or foreign master’s 
degree, but because of deficiencies in 
the student’s master’s program, require a 
limited number of graduate courses to be 
added to the total credits required for 
doctoral degree completion “beyond the 
master’s”, 

3. require that a student with a U.S. or 
foreign master’s degree obtain a Univer- 
sity of Massachusetts Lowell master’s 
degree before proceeding to the doctor- 
ate. 

All coursework for U.S. or foreign 
master’s degrees considered for approval 
by the department must be at a grade 
level of B or better. Official, docu- 
mented verification of the degree 
awarded must also be provided. 

Transfer Credit 

The following are minimal guide- 
lines for transfer of credit; individual 
departments are free to impose more 
stringent requirements. Only courses 
completed elsewhere within five years 
prior to the date of admission to a gradu- 
ate degree program at the University of 
Massachusetts Lowell may be consid- 
ered by the faculty of the department for 
transfer in accordance with the follow- 
ing regulations. 

1. A combined maximum total of 12 
graduate credits earned with a grade of 
B or better taken at the University of 
Massachusetts Lowell and/or another 
accredited institution may be transferred 
to a master’s degree program (see indi- 
vidual programs for further restrictions, 
if any). A maximum of 24 credits may 
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be transferred to a doctoral program. 

2. Grades of C or better for courses 
taken at UMass Lowell when the student 
held non-degree status may also be 
transferred (by Academic Petition) into 
a degree program. However, the 6 and 
9 BC/C credit graduation limit for 
master’s and doctoral degrees, respec- 
tively, (see Retention Policy) and calcu- 
lation of the cumulatve grade point aver- 
age based on all graduate courses taken 
at the University (see Academic Grades) 
remain in effect. 

3. An offical transcript and description 
of the course(s) must be submitted with 
the written request. 

4. The courses presented must be 
from an accredited U.S. or Canadian in- 
stitution authorized to grant graduate 
degrees. 

5. The courses presented for a 
master’s degree must not have been used 
in earning another master’s degree. 

6. The courses presented must be 
appropriate to the degree program for 
which the applicant is applying. 

7. The courses presented must be 
graduate level. 

8. Transfer credit may not be granted 
for research seminars, clinical courses, 
practica, internships, or special projects. 

9. Students who wish to transfer 
credit must file (within the first semester 
of matriculation) the Academic Petition 
form available from the Graduate 
School Office. 

Graduate Equivalency Credit 

For some master’s degree programs 
with high credit requirements (e.g. Busi- 
ness Administration, Work Environ- 
ment), graduate equivalency credits may 
be given, at the discretion of the depart- 
ment, for accomplishments, such as pro- 
fessional certification, related work ex- 
perience, etc., which substantially dem- 
onstrate that the student has equivalent 
knowledge and hence should not be re- 
quired to take a particular course or 
courses. Requests for graduate equiva- 
lency credit must be presented to the 
department graduate coordinator on the 
standard Graduate Academic Petition, 
must specify the course number and 
credits for which the substitution is be- 
ing given, and must be accompanied by 
official documentation which justifies 
the equivalency credit. If approved by 
the department and college dean, the 
student’s transcript will list the graduate 
equivalency credit granted. 


A maximum of eighteen and twelve 
graduate equivalency credits may be ap- 
plied to the Master of Business Adminis- 
tration and the Master of Science degree 
in Work Environment, respectively. 

REQUIREMENTS FOR DEGREE 
CONFERRAL 

COMBINED B.S./M.S., B.S/M.A. OR 
B.A./M.A. DEGREE PROGRAMS 

In order to encourage outstanding un- 
dergraduate students to continue their 
studies toward an advanced degree, sev- 
eral departments have instituted a pro- 
gram of accelerated study which leads to 
combined bachelor’s and master’s de- 
grees. Currently, such a program is of- 
fered in the following departments/pro- 
grams: Biological Sciences, Chemical 
and Energy Engineering, Civil Engineer- 
ing, Computer Science, Criminal Justice, 
Electrical Engineering, Psychology, 
Mathematics, Mechanical Engineering, 
Plastics Engineering, Work Environment, 
and Radiological Sciences. 

To be eligible to enter one of these 
courses of study, the student must file a 
formal Graduate School application in the 
junior year in time for acceptance by the 
end of the late registration period at the 
beginning of his or her senior year. 
Graduate Record Examination scores are 
not required. Upon recommendation of 
the student’s advisor, and with the ap- 
proval of the departmental graduate ad- 
missions committee and the Dean of the 
Graduate School, the student may be ad- 
mitted to graduate study with the condi- 
tion that the bachelor’s degree be ob- 
tained. 

After the student completes require- 
ments for a bachelor’s degree (at the end 
of the fourth year of study), he or she may 
be recommended for status as a fully-ma- 
triculated graduate student by filing an 
Academic Petition. This should be done 
at or before the start of the fifth year. 

If approved by the department, up to 12 
credits of graduate or advanced under- 
graduate (400 level) courses, earned in 
excess of the University minimum re- 
quirement of 120 baccalaureate degree 
credits, may be used for both the graduate 
and undergraduate degrees. 

As in the regular M.S. or M.A. pro- 
gram, the department may require a thesis 
or additonal courses, as specified by its 
rules and regulations. The student must 
also meet all departmental and Graduate 
School regulations for the master’s de- 
gree. 


A student accepted into one of these 
combined programs must continue di- 
rectly after his or her senior year and must 
be registered as a full-time graduate stu- 
dent during the master’s degree work. 
Failure to meet these two requirements 
will invalidate the student’s acceptance 
into the combined bachelor’s/master’s 
degree program and necessitate that the 
individual complete the standard graduate 
application process including submission 
of GRE test scores. Depending upon the 
student’s course load and thesis work, an 
individual taking full advantage of the 
combined degree program may be ex- 
pected to Finish the master’s degree at the 
end of the fifth year of study. The student 
may be eligible for financial assistantships 
upon completion of the bachelor’s degree. 

Summary of Steps Which A 
Prospective Bachelor's/Master’s 
Degree Applicant Must Follow 
Beginning In The Junior Year 

Step 1: The student must apply for the 
B.S./M.S., B.S./M.A. or B.A./M.A. 
program in his or her junior year. A stu- 
dent should have a strong grade point av- 
erage (typically above 3.0). 

Step 2: Once accepted into the com- 
bined program, the student may take up to 
a maximum of 12 credits (400 level un- 
dergraduate and/or 500 level graduate) in 
his or her senior year which can be used 
for the master’s degree. No more than 6 
credits at the 400 level can be included. 
These courses count toward the maximum 
allowed 12 transfer credits. 

Step 3: Upon completion of the 
bachelor’s degree, the student must sub- 
mit to the Graduate School an official 
transcript indicating that the degree has 
been awarded. 

Step 4: At the same time, the student 
must submit to the Graduate School a 
signed Academic Petition formally re- 
questing matriculation in the master’s pro- 
gram. 

Step 5: On the same petition, the stu- 
dent should list the courses, along with 
grades (up to 12 credits), which he or she 
took as an undergraduate and which he or 
she is requesting to have accepted in the 
master’s program. 

IF STEPS #3 - #5 ARE NOT COM- 
PLETED, THE STUDENT WILL NOT 
BE ALLOWED TO REGISTER AS A 
MATRICULATED MASTER’S DE- 
GREE CANDIDATE. STUDENTS 
NOT FULLY MATRICULATED ARE 
INELIGIBLE FOR TEACHING OR 
RESEARCH ASSISTANTSHIPS. 
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REQUIREMENTS 

Advising 

An entering graduate student is as- 
signed an academic advisor as soon as 
possible after arrival on campus. The 
advisor will: 

1. help design and then approve the 
student’s complete program leading to 
the master’s degree; 

2. recommend course credits from 
within and outside the University for 
transfer into the student’s degree pro- 
gram; 

3. monitor the student’s progress to- 
ward the degree, which must be com- 
pleted within a five-year time period in 
most programs (See Time for Comple- 
tion of Degree Requirements). 

General Requirements for the 
Master’s Degree 

To be recommended for a master’s 
degree, a candidate must satisfy all re- 
quirements of the Graduate School and 
the specific requirements of the depart- 
ment in which he or she is enrolled. The 
requirements of the Graduate School are 
listed below, and the specific require- 
ments established by the various depart- 
ments may be found in the section de- 
scribing the particular programs. 

A candidate for the master’s degree 
must complete the following within five 
years of matriculation in order to receive 
the degree: 

1. A course of study designed by the 
department in which he or she is enrolled 
must be completed and approved by the 
the Graduate School. The course of 
study must have a minimum of 30 credit 
hours of graduate study including, where 
applicable, a thesis or project in the 
student’s chosen field. 

2. A student must successfully pass an 
oral or written examination on his or her 
complete master’s program if required 
by the department. 

3. Satisfactory grades in all subjects 
offered for the degree must be earned 
(See Retention Policy). 

4. All financial obligations, including 
tuition, fees, and expenses, must be satis- 
fied as evidenced by completion and sub- 
mission of a signed Graduate Degree 
Clearance form to the Graduate School 
Office. 

Research Option for the Master’s 
Degree 

If required by the program, a student 
must complete a master’s project or a 


thesis. The proposal must be approved 
by the department in which the student is 
enrolled and the final project or thesis 
must be of graduate level quality. 

Project 

The project must consist of a scholarly 
investigation, such as a review, report, 
synthesis or design in the student’s field 
resulting in a comprehensive written 
document. Usually, if a student chooses 
the project option, he or she is required 
to take additonal course credits. Each 
project is awarded only three to four 
credits and is intended to be completed 
within the time limit of one semester. If 
the work for a project is not completed 
by the end of the semester, the instructor 
will give the student an ”I”/grade which 
is to be treated the same as an incomplete 
for a regular course. 

Thesis 

The requirements for a thesis are much 
more extensive, including the completion 
of acceptable research and 
its defense before a thesis committee. 
The completed thesis must conform to 
the format specified in the ‘Thesis 
Guide” which is available in the Gradu- 
ate School Office. The format of all 
theses must be approved by the Graduate 
School. The time required for comple- 
tion may vary; if a student has not com- 
pleted the thesis by the end of the semes- 
ter, but is making satisfactory progress, 
he or she is given the grade of “PR”. If 
the student requires the use of university 
resources to continue thesis research, but 
has completed the required number of 
credits for the master’s thesis, he or she 
may sign up for 3, 6, or 9 credits of Con- 
tinuing Graduate Research (see General 
Regulations). However, if the student 
is not using University resources, but is 
in the process of writing the thesis, he or 
she may register for Continued Matricu- 
lation for the semester(s) during which 
the work is completed. 

Upon completion of the thesis, the 
grade of “S” or “U” will be awarded for 
the last semester in which the student is 
registered for thesis research. 

Thesis Committee 

As soon as a student has chosen an 
area of research, a Thesis Committee is 
selected by the student and his or her re- 
search advisor in accordance with the 
policy of the department. The Thesis 
Committee shall consist of at least three 
members, at least two of whom shall be 
from the student’s major department. 


One member of the committee shall be 
the student’s thesis advisor. An outside 
expert, such as the supervisor of a re- 
search project conducted at an industrial 
setting or a faculty member from another 
institution, may be a member of the com- 
mittee, but that individual must possess 
academic credentials which would qualify 
him or her to serve as a member of the 
University of Massachusetts Lowell fac- 
ulty. The responsibilities of the Thesis 
Committee shall be to: 

1. approve the research topic; 

2. supervise the progress of the thesis; 

3. read, evaluate and approve or disap- 
prove of the written thesis; 

4. hear, evaluate and approve or disap- 
prove of the oral defense of the thesis; 

5. report the completion of all thesis 
requirements to the department and the 
Graduate School. 

Thesis Preparation 

Every graduate student who completes 
a thesis is required to bear the cost of 
microfilming and of binding two copies 
of the manuscript for the University’s 
files. Copywriting is optional and avail- 
able for an additional fee. 

Thesis Defense 

One week prior to the thesis defense, 
announcements of the defense listing the 
candidate’s name, thesis title, and place 
and time of the defense, must be submit- 
ted to the chairperson of the department, 
the college dean, and the Graduate School 
Dean for posting and distribution. The 
defense is open to the public. 

Procedure for students accepted into a 
master’s degree program who decide to 
continue on for the doctorate but want 
to first complete their master’s degree. 

1. The student must complete all re- 
quired courses, compile a 3.0 grade point 
average, and succsssfully defend his/her 
thesis, if required. 

2. The student must complete the 
Graduate School clearance process for the 
master’s degree. 

3. A student is prohibited from enroll- 
ing in doctoral research until he or she 
has completed the clearance process for 
the master’s degree. 

4. The student must then apply to the 
doctoral program by completing the stan- 
dard application process. 

5. Official admission into a doctoral 
program and receipt of a letter of accep- 
tance are contingent upon completion of 
the clearance process for the master’s de- 
gree. 
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DOCTORAL REQUIREMENTS 

The University of Masschusetts Lowell 
offers the Ph.D. in Chemistry and Phys- 
ics, the Sc.D. in Computer Science and 
Work Environment, the D. Eng. in Elec- 
trical, Mechanical, and Plastics Engineer- 
ing, and the Ed.D. in Education. Re- 
quirements for each program vary consid- 
erably, but those which apply to all pro- 
grams are listed below. Applicants 
should refer to the specific program for 
additional requirements. In all cases, it 
is possible to obtain the master’s degree 
in the discipline if a student has com- 
pleted the requirements and decides not 
to pursue the doctorate. Full-time fac- 
ulty of the University of Massachusetts 
Lowell are not eligible to earn a doctorate 
from Lowell during their employment 

Advising 

Until such time as the doctoral student 
chooses a research advisor, the Graduate 
Coordinator in the department will advise 
the student in terms of course selection, 
degree requirements, departmental/ uni- 
versity graduate policies, etc. Once the 
advisor has been selected, he or she will: 

1. monitor and approve the student’s 
program of study leading to the doctorate; 

2. recommend to the coordinator of the 
program course credits from within and 
outside the University for transfer into the 
student’s doctoral program; 

3. approve the procedure by which the 
student intends to satisfy the language 
requirement (if any); 

4. advise the student in regard to the 
qualifying examination/s; 

5. meet regularly with the student to 
determine his or her progress toward the 
degree and help solve any problems that 
may arise; and 

6. report on the student’s progress to 
the Graduate Coordinator of the program. 

Residence Requirement 

The equivalent of at least one academic 
year of full-time graduate work must be 
spent at the University. The requirement 
for a year in residence may be satisfied 
only by the student’s physical presence 
on campus for two consecutive semesters. 
This may be satisfied by a fall-spring se- 
quence, a spring-fall sequence, or a 12 
week summer session immediately pre- 
ceded or followed by a semester of the 
regular school year. 


Language Requirement 

Individual departments will determine 
the number, if any, of foreign or com- 
puter languages and the level of compe- 
tency required of doctoral students. 

Doctoral Research 

In addition to the other requirements 
of the Graduate School, a candidate for a 
doctoral degree must complete an ac- 
ceptable dissertation. The dissertation 
must satisfy the following criteria: 1) it 
should demonstrate the candidate’s in- 
tellectual competence and maturity in 
the field of concentration; 2) it should 
make an original and valid contribution 
to knowledge; and 3) it should be an in- 
dividual achievement and the product of 
independent research. Although doc- 
toral dissertations may result from a 
project involving collaboration of sev- 
eral scholars, the individual contribution 
of each doctoral candidate must be sub- 
stantial, clearly identifiable, and pre- 
sented separately. The Committee will 
judge the completed dissertation in 
terms of the candidate's ability to review 
and make critical use of the literature; to 
formulate a problem, plan a method of 
attack, and work systematically toward a 
solution; and to summarize the material 
or data and draw conclusions from them. 
The writing should be of publishable 
quality. 

Dissertation Committee 

After a student has chosen an area of 
research and a research supervisor, a 
Dissertation Committee is selected by 
the student and his or her research advi- 
sor in accordance with the policy of the 
department. The Dissertation Committee 
shall consist of at least three members, 
one of whom is the research supervisor 
and at least two of whom shall be from 
the student’s major department. An out- 
side expert from industry or another uni- 
versity may be a member of the commit- 
tee, but that individual must possess aca- 
demic credentials which would qualify 
him or her to serve as a member of the 
University of Massachusetts Lowell fac- 
ulty. The responsibilities of the Disser- 
tation Committee shall be to: 

1. approve the research topic; 

2. supervise the progress of the the- 
sis; 

3. read, evaluate, and approve or dis- 
approve of the written thesis; 

4. hear, evaluate and approve or dis- 
approve of the oral defense of the thesis; 


5. report the completion of all thesis 
requirements to the department and the 
Graduate School. 

Dissertation Credits 

If the graduate student requires the use 
of University resources to continue his 
or her dissertation but has completed the 
required number of credits for doctoral 
research, he or she may sign up for 3, 6, 
or 9 credits of Continuing Graduate Re- 
search (see General Regulations). (Note: 
International students on F-l or J-l visas 
must be registered for a minimum of 
nine credits each semester). Graduate 
students who have completed all the re- 
quirements except the writing and de- 
fense of the dissertation and who do not 
need to use university resources must 
register for Continued Matriculation 
(00.601.201) and pay a fee each semes- 
ter until they graduate. 

Dissertation Preparation 

Every graduate student who completes 
a dissertation is required to bear the 
cost of microfilming and of binding 
two copies of the manuscript for the 
University’s files. Copywriting is op- 
tional and available for an additional fee. 

Dissertation Defense 

One week prior to the dissertation de- 
fense, announcements of the defense, 
listing the graduate student’s name, dis- 
sertation title, and place and time of the 
defense, must be submitted to the chair- 
person of the department, the college 
dean, and the Graduate School Dean for 
posting and distribution. The defense is 
open to the public. 

Doctoral Degree Requirements 

The doctoral degree is conferred upon 
graduate students who have met the re- 
quirements listed below. 

1. The student must successfully 
complete the graduate courses in the ma- 
jor field and the number of course and 
dissertation credits required by the par- 
ticular program. 

2. If indicated, the language require- 
ment specified by the major department 
must be satisfactorily completed. 

3. A qualifying examination, oral 
and/or written, conducted by the major 
department, must be passed before any 
work is begun on the dissertation. If the 
student fails the qualifying examination 
he or she may, at the discretion of the 
department, be permitted a second and 
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final opportunity. At this point, having 
completed steps 1 through 3, the student 
is admitted to candidacy for the doctor- 
ate. 

4. The residence requirement must be 
satisfied. 

5. A dissertation based upon the re- 
sults of original research, and which is 
satisfactory to the Dissertation Commit- 
tee of the major department, must be 
completed. 

6. A final oral dissertation defense 
conducted by the Dissertation Commit- 
tee, based primarily upon, but not neces- 
sarily limited to, the contents of the 
candidate’s dissertation must be passed. 
The examination cannot be scheduled 
until all members of the Dissertation 
Committee have had seven working 
days in which to read the dissertation. 
The oral examination is to be conducted 
by the Dissertation Committee, whose 
membership may be augmented by the 
non-voting faculty and representatives of 
the Graduate School. In order to pass 
the defense, the candidate may not re- 
ceive more than one dissenting vote 
from the members of the Dissertation 
Committee. 

7. All financial obligations (tuition, 
fees, and expenses) must be satisfied as 
evidenced by the completion and sub- 
mission of a Graduate Degree Clearance 
form to the Graduate School Office. 

Procedure for students accepted into a 
doctoral program who elect to instead 
obtain the master’s degree and leave 
the university. 

1. The student must file an Academic 
Petition requesting to be changed from 
the doctorate to the master’s degree pro- 
gram. 

2. The student’s research advisor must 
submit to the Registrar grade change 
forms withdrawing the student from 
doctoral dissertation and adding 
master’s thesis for the appropriate num- 
ber of credits. 

3. The student must complete all re- 
quired courses for the master’s degree, 
compile a minimum 3.0 grade point av- 
erage, successfully defend his/her thesis, 
and complete the clearance process at 
the Graduate School. 

4. All graduate courses (and under- 
graduate course work used for graduate 
credit), whether taken for the original 
doctoral program or for the master’s de- 
gree, will be included in the grade point 
average and listed under the master’s 
degree program. 


GENERAL REGULATIONS 

Continuous Registration of 
Graduate Students 

In order to maintain continuity of en- 
rollment, a matriculated student must 
register each fall and spring until the 
program of study is complete and the 
degree has been earned. A graduate stu- 
dent who plans to receive an advanced 
degree in October, however, must regis- 
ter during the previous summer session 
in order to maintain continuous matricu- 
lation. 

If for any reason a student is not regis- 
tered for a course (because of a leave of 
absence or because all course work ex- 
cept the thesis or dissertation is com- 
plete), the student must register for 
00.601.201 (Continued Matriculation) in 
order to maintain continuous registra- 
tion. A master’s degree candidate may 
register for 00.601 for not more than one 
academic year, a doctoral candidate for 
not more than three academic years. 
Continued Matriculation does not entitle 
a student to any use of university facili- 
ties or resources, but only maintains an 
active record and provides for appropri- 
ate mailings. A student working on the- 
sis or dissertation research who needs to 
use the university libraries, laboratories, 
or other resources must register for addi- 
tional research, for at least three credits. 

All international students on F-l or 
J-l visas must register as full-time stu- 
dents (9 credits ) each semester until 
their degree requirements are com- 
pleted. Any variance from this policy 
must be approved by the Dean of the 
Graduate School. 

A student who fails to maintain con- 
tinuous matriculation loses the status of 
a degree candidate and must reapply to 
the Graduate School for readmission and 
for renewal of candidacy. 

Maximum Semester Credit Limit 

The usual course load for full-time 
graduate students is 9 credits/semester. 
Depending upon the program require- 
ments and abilities of the student, indi- 
viduals may carry more than 9 credits 
each semester. However, the absolute 
maximum number of total credits (un- 
dergraduate + graduate) for which a 
graduate student will be allowed to reg- 
ister is 18 credits/semester. 


Continuing Graduate Research 

Once a student has completed the re- 
quired number of credits for master’s or 
doctoral thesis/dissertation research with 
grades of PR or S (see summary of de- 
gree credit requirements), he or she will 
not be allowed to sign up for additional 
thesis/dissertation research credits. In- 
stead, if required for teaching/research 
assistantships or immigration/visa pur- 
poses, the student may enroll in 3, 6, or 
9 credits of Continuing Graduate Re- 
search designated _ _763, 766, or 769_ 

where the first two blanks represent 

the departmental designation, 3, 6, and 9 
indicate the respective number of cred- 
its, and the last three blanks are the stan- 
dard numbers which code to a particular 
faculty member in the department. 

Statute of Limitations (Time Limit 
for Degree Completion) 

A graduate degree, at either the 
master’s or doctoral level, implies a sig- 
nificant mastery of a discipline within a 
specified time period. A well designed 
curriculum is not a mere collection of 
classes that add up to a set number of 
credits. It is, rather, a coherent selection 
of courses with an overall educational 
achievement that is greater than the sum 
of its parts. However, this coherence is 
lost if the program is completed over a 
long time span. Consequently, degree 
requirements for the master’s degree 
must be completed within a five-year 
period from the semester of admission. 
For those master’s programs requiring 
45 or more credits, the time limit is six 
years. The doctoral degree must be com- 
pleted within an eight-year period begin- 
ning with the semester of admission as 
fully matriculated or matriculated with 
conditions. A student may obtain an 
extension of one year by filing an Aca- 
demic Petition signed by his or her coor- 
dinator, department chair, college dean, 
and the Dean of the Graduate School. In 
exceptional cases, an additional exten- 
sion may be granted by the Graduate 
Policy and Affairs Committee. In this 
case, the student must submit an Aca- 
demic Petition, a letter of explanation 
accompanied by a detailed schedule for 
degree completion, and a letter from the 
student’s coordinator or thesis advisor 
concurring with the request. 
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Course Numbering System and 
Designation 

400-499 Undergraduate courses usu- 
ally designed for juniors or seniors; no 
more than six credits may be taken for 
graduate credit with the permission of 
the advisor. 

500-599 Courses for graduate credit, 
but which may be taken by advanced 
undergraduates with the advisor’s per- 
mission. 

600-699 Graduate courses which are 
open only to graduate students. 

700-799 Seminars, special topic 
courses, projects, or thesis research for 
advanced candidates in master’s and 
doctoral degree candidates. 

Each course offering is designated by a 
two-digit prefix and a three-digit course 
number (e.g., 81.529). The two digit 
college prefix identifies a college depart- 
ment and/or special area. The three- 
digit course number identifies the course 
level. 

Course Prefixes 

Each college department and/or spe- 
cial subject area has been assigned an 
identifying two digit number within the 
numerical ranges specified as follows: 


Education 01-09 

Engineering 10-28 

Health Professions 29-39 

Liberal Arts 40-59 

Management 60-69 

Fine Arts 70-79 

Science and Math 80-99 


Credit Designation 

Arabic numbers enclosed in parenthe- 
ses indicate the number of hours of lec- 
ture and/or laboratory. The arabic num- 
ber following the numbers in parenthe- 
ses is the designation of course credit. 
For example (3-3)4 indicates a course 
with a lecture for three hours, a labora- 
tory for three hours, and for which four 
credits is awarded. 

Course Listing on the Graduate 
Transcript 

All graduate courses for which a stu- 
dent registers (including repeated 
courses) are listed on the transcript and 
are used to calculate the student’s grade 
point average whether or not they are 
taken to fulfill degree requirements. In 
addition, undergraduate courses which a 
student takes to fulfill prerequisite re- 


quirements before or during matricula- 
tion in a graduate program, or for per- 
sonal enrichment, will also be listed. A 
departmental graduate committee may 
recommend to the Dean of the Graduate 
School that this requirement be modi- 
fied. 

Academic Grades 

The grading system uses grades A, 
AB, B, BC, C and F with the numerical 
equivalents of 4.0, 3.5, 3.0, 2.5, 2.0 and 
0. The following special grades are also 
used: I (Incomplete/Grade), S (Satisfac- 
tory, B or better), U (Unsatisfactory, for 
projects, theses/dissertations, and semi- 
nars only), AU (Audit), W (Withdrawal 
from a course or from the University), X 
(Withdrawal because of illness or per- 
sonal emergency),Y (Administrative dis- 
missal), PR (In Progress for theses or 
dissertations), and NC (No Credit for 
theses or dissertations where no progress 
has been made). A student registering 
for research will do so in 3-credit mul- 
tiples each semester up to the total num- 
ber recommended. No graduate degree 
will be awarded to a student whose cu- 
mulative average for course work in his 
or her program is below 3.0. Some pro- 
grams may require a higher grade point 
average for graduation. The cumulative 
grade point average is computed from 
all graduate level courses taken for a 
grade at the University of Massachusetts 
Lowell and from any undergraduate 
courses taken at the University which 
have been approved by Academic Peti- 
tion to be transferred into the graduate 
program, unless a specific request is re- 
ceived from the student’s departmental 
graduate committee to add or omit a spe- 
cific course to or from the average. 

Such a request must be presented on an 
Academic Petition, provide detailed jus- 
tification for the specific action, and cer- 
tify that the action has been approved by 
a majority of the departmental graduate 
committee. Only one grade exclusion in 
total, including a grade substitution, will 
be permitted for each degree sought by 
the student as recommended by the de- 
partmental graduate committee. How- 
ever, the official transcript will list 
grades for all undergraduate and gradu- 
ate courses taken at the University. The 
designation XG, excluded from the 
grade point average, will appear along- 
side a course grade on the transcript if so 
approved by the departmental graduate 
committee. 


Grades for Projects, Theses/ 
Dissertations and Seminars 


Projects (Enrollment Restricted 
to Matriculated Graduate 
Students): 

Only one of three grade designations 
will be allowed for projects: 

S for projects completed at a 

satisfactory level 

U for unsatisfactory completion 

of a project (no credit toward 
degree requirements) 

I/Grade Incomplete 

Theses/Dissertations (Enrollment 
Restricted to Matriculated 
Graduate Students): 

PR will be given for thesis/disserta- 
tion research if the student has made 
satisfactory progress during the semester 
NC will be given if the student has 
made no progress during the semester on 
thesis/dissertation research 
Once the thesis/dissertation research has 
been completed and evaluated by the 
research advisor and thesis/dissertation 
committee, the advisor will issue one of 
the following grades: 

S Satisfactory 

U Unsatisfactory 

(no credit toward degree re 
quirements) 

I/Grade Incomplete 
Seminars: 

S Satisfactory 

U Unsatisfactory 

(no credit toward degree re 
quirements) 

I/Grade Incomplete 
Under no circumstances will letter 
grades (A, AB, etc.) be allowed for 
projects, theses/dissertations, or semi- 
nars. 

Incompletes 

If, because of unusual circumstances, 
a student is unable to meet all the re- 
quirements of the course by the end of a 
semester, the grade of Incomplete/Grade 
may be given. The award of this grade 
requires an academic agreement be- 
tween the instructor and the student con- 
cerning the completion of course work 
(see below). Under no circumstances 
will a student be allowed to graduate 
with incomplete(s) on his or her tran- 
script. 

Faculty members who issue 
incompletes to students will be required 
to use the I/Grade system. In this for- 
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mat, if the student does not complete the 
missing work in the time period speci- 
fied for graduate students (see accompa- 
nying agreement), the student’s grade 
will automatically change to that listed 
on the right side of the slash mark. The 
grade listed on the right of the slash 
mark must be one that has been ap- 
proved for graduate student grading. If 
the student completes the missing work, 
the instructor must evaluate the work 
and turn in a grade change form to the 
registrar’s office as summarized in the 
following agreement. 


UNIVERSITY OF MASSACHUSETTS/LOWELL 
Office of the Registrar 

Academic Agreement 

Incomplete Grades for Graduate Students 

Student Name: Student I.D.# 

Course/Section Instructor’s Name: 

Course Title: 

To Student and Instructor: Please read this document carefully . 

It is an academic agreement which should be entered into only after careful consideration of 
the circumstances which prevented the student from completing the course requirements. 

This agreement is designed to protect both the student and faculty. Your signatures at the end 
of the document indicate that you agree to abide by all conditions indicated below. 


Instructions to Student : You hereby signify that the following specific work is needed to 
complete your course. Your signature below indicates that you agree to complete this work 
and turn it in to your instructor according to the specified time schedule. 

Specific work needed to complete course: 


Instructions to Instructor : Your signature at the end of this form indicates that you have 
agreed to assign the designation incomplete/grade to the above student. The latter grade will 
be computed in the student’s grade point average (GPA) until the work is completed and a 
new grade is assigned by the instructor. Furthermore, you agree that the above statement is an 
accurate description of the missing work for this course, and that you will evaluate this work 
when it is given to you and assign a final grade for this course according to the time schedule 
listed below. A grade change (from I to grade) signed by you and the college dean must be 
submitted to the Registrar before the last day of next semester (see below). 

Time Schedule : The maximum time limit for the submission of all course work necessary for 
removal of an incomplete is the last day of classes (not the final exam period) of the next se- 
mester following the semester (or summer session) in which the grade was received. What 
this means is that the student must turn in the missing work two weeks before the last day of 
classes. The instructor must evaluate the work during this two week period and turn in a 
grade change form (signed by the college dean) to the Registrar before the last day of classes. 
After that time, if the work has not been completed, the student’s grade will automatically 
change to the grade listed to the right of the slash mark and be computed in the student’s 
GPA. 

Extensions: In extraordinary circumstances, a one semester extension of the time limit for 
completion of the work is possible. 

Requests for a one semester extension must be presented to the Graduate Dean on an Aca- 
demic Petition prior to the expiration date stated above. The petition must be signed by the 
Instructor and College Dean. An academic plan, signed by the student and instructor, must 
accompany the Academic Petition and provide an explanation of why the extension is re- 
quired and a detailed statement of how the student will complete the missing work. If ap- 
proved, the petition and academic plan will be retained in the student’s file in the Graduate 
School. In the interim, the course grade to the right of the slash mark will be listed on the 
transcript, computed in the GPA, and remain as such unless the work is completed and the 
instructor turns in a grade change form according to the above time schedule. 


Signature of student 


Date 


Signature of Instructor 


Date 
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Audit 

A graduate student may, upon ap- 
proval of the advisor and the 
instructor, register for a course on an 
audit basis, but must pay the full amount 
of tuition and fees. An audit student is 
not required to take tests or the final ex- 
amination. A change in registration 
from audit to credit or credit to audit 
must be effected during the add/drop 
period. Under no circumstances can a 
course taken for audit be given credit at 
a later date. 

Dropping Classes and Refund 
Policy 

Graduate students may drop courses 
during the first five days of classes and 
receive a full refund. No refund will be 
given after the fifth day of the semester. 
To formally withdraw from a course 
during this period, or thereafter, the stu- 
dent must submit a drop form to the 
Graduate School, not the Registrar’s Of- 
fice. If the student fails to officially 
drop a course, he or she will remain 
enrolled and be required to pay for 
tuition and fees. In addition, if the 
student does not drop a course and 
does not attend classes, he or she will 
receive an “F” on the official tran- 
script. 

Withdrawal 

A student finding it necessary to with- 
draw from a course must do so within 
the time specified in the graduate aca- 
demic calendar. The student’s perma- 
nent record will indicate a grade of W 
for the course(s) from which he or she 
has withdrawn unless the withdrawal has 
taken place within the first 10 class days 
of the semester, during which time no 
record will be kept. 

A student who wishes to withdraw 
from the University must obtain the ap- 
propriate signatures on the withdrawal 
clearance form and submit it to the 
Graduate School. This procedure en- 
sures that the student’s academic and 
financial obligations are cleared before 
leaving the University. If a student offi- 
cially withdraws from the University, 
the permanent record will indicate a 
grade of W. If the student fails to follow 
the official withdrawal procedure and 
does not withdraw in good standing, of- 
ficial transcripts of the student’s aca- 
demic record will not be issued and the 
student will not be permitted 
readmission to the Graduate School ex- 
cept under extenuating circumstances. 


A student’s file will remain active up to 
two years after withdrawal. At any time 
during this period, a student who has offi- 
cially withdrawn may request 
readmission by completing an Academic 
Petition which must be signed by the 
graduate coordinator, chairperson, and 
college dean. After two years, a student 
must file a new application in order to be 
readmitted to the Graduate School. 

Graduate Credit for Undergraduate 
Courses 

Courses at the 400 level are designed 
for seniors, but under certain circum- 
stances may be taken by graduate stu- 
dents for graduate credit. At the time of 
registration, the student who wishes to do 
so is required to file a Special Petition 
form available at the Graduate School. A 
maximum of 6 credits of 400 level 
courses may be used for credit toward the 
graduate degree. Three hundred level 
courses and below are never counted to- 
ward a graduate degree. If a graduate stu- 
dent takes certain undergraduate courses 
to make up background deficiencies or 
for satisfying language requirements, the 
course credit hours are not used as part of 
the graduate degree program, but will ap- 
pear on the graduate transcript. 

Undergraduate Credit for Graduate 
Courses 

A qualified junior or senior may take a 
course at the 500 level for undergraduate 
credit in accordance with the policy and 
procedures of the department or college 
in which the course is offered. The grade 
received in any such course is used in cal- 
culating the undergraduate’s cumulative 
grade point average. Such a student may 
not earn graduate credit until he or she 
has completed all requirements for the 
bachelor’s degree. 

Changes in Registration 

Courses may be added or dropped by 
completing the appropriate add/drop 
forms and obtaining the permission of the 
course instructor and the student’s advi- 
sor during the first 10 academic days of 
the semester. In addition, students may 
change from audit to credit or from credit 
to audit during this period. Courses 
dropped will not appear on the student’s 
permanent record. After this period, no 
new courses may be added and no course 
may be changed from audit to credit. A 
student wishing to drop courses must do 
so by the date indicated in the Graduate 


School Academic Calendar. The grade 
for these courses will appear as W on the 
student’s record. All changes in registra- 
tion must be brought by the student to the 
Graduate School Office for processing or 
they will not appear on the student’s 
record. 

Change of Program 

A graduate student wishing to change 
departments or transfer to a doctoral pro- 
gram upon completion of his or her 
master’s degree must follow the steps 
listed below: 

1) No transfers will be considered until 
the student has been in the original de- 
partment in which he or she was accepted 
for at least one semester. 

2) All sections of a new application 
sheet must be completed; 

3) If so desired, the student may re- 
quest that the GRE scores, letters of rec- 
ommendation, etc., in his or her original 
file be used as part of his or her new ap- 
plication package. 

4) The student must specify on the ap- 
plication form when his or her master’s 
degree will be completed and when he or 
she will actually begin doctoral studies 
(for students applying to a doctoral pro- 
gram). 

5) A check made payable to University 
of Massachusetts Lowell to cover the ap- 
plication fee must be included. 

6) A University of Massachusetts 
Lowell transcript of all courses taken at 
the University must be attached to the 
application. 

Transcripts 

In order to obtain a transcript, a student 
must submit his or her name, major and 
year attended or graduated to the 
Registrar’s Office through a written re- 
quest by mail or by filling out the appro- 
priate forms available in the Registrar’s 
Office. Transcripts given directly to stu- 
dents do not carry the University seal and 
are not official. The seal is attached 
when the transcript is mailed directly 
from the University to the receiving 
party. 

Retention Policy 

No more than 6 credits of C and/or BC 
may be counted toward the master’s de- 
gree; no more than 9 credits of the same 
grades may be counted toward the doctor- 
ate. No advanced degree will be awarded 
to any student whose overall cumulative 
grade point average falls below 3.0. 
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Any graduate student whose semester 
grade point average (GPA) falls below 
3.0 will automatically receive from the 
registrar’s office a warning notice 
which will also be sent to the graduate 
coordinator, and filed with the student’s 
record in the Graduate School. The stu- 
dent will be required to meet with the 
graduate coordinator or his/her designee 
within 30 days of receipt of the warning 
notice and develop an academic plan to 
bring his or her GPA to a level above 
3.0. 

Any graduate student whose semester 
GPA falls below 3.0 for a second time. 
will automatically receive a letter of 
probation from the registrar’s office. 
Copies of the letter will be sent to the 
graduate coordinator, chairperson, col- 
lege dean, and also placed on file with 
the student’s record in the Graduate 
School. Within 30 days, the department 
graduate committee, chaired by the 
graduate coordinator or his/her designee, 
will meet with the student and decide 
whether to recommend loss of degree 
candidacy . Such a decision or other 
course of action will be fully docu- 
mented in writing with copies sent to the 
chairperson, college dean, and the dean 
of the Graduate School. A recommen- 
dation of loss of degree candidacy is 
subject to the approval of the college 
dean. 

Any student whose semester GPA 
falls below 3.0 for a third time, and 
whose cumulative GPA is below 3.0, 
will automatically be dismissed from his 
or her graduate program and the Univer- 
sity. Reinstatement will be considered if 
the student provides a detailed justifica- 
tion and academic plan concerning how 
he or she will correct this academic defi- 
ciency. The plan must be attached to a 
Graduate Academic Petition and ap- 
proved by the graduate coordinator, 
chairperson, the college and the graduate 
deans, and the Vice Chancellor for Aca- 
demic Affairs or his /her designee. If 
an Y_ofjhe above individuals disap- 

proves of the reinstatement, the dis- 
missal will remain in effect and no 
subsequent appeals will be considered. 

The Dean of the Graduate School may 
at any time examine the performance of 
any student not living up to the aca- 
demic standard expected of graduate 
students and recommend to the appropri- 
ate graduate committee a course of ac- 
tion to remedy the situation. 


UNIVERSITY APPEALS PROCESS 
REGARDING ACADEMIC (NON- 
MISCONDUCT) ISSUES OF 
GRADUATE STUDENTS 

The underlying purpose of the 
University’s appeals procedure is to 
guarantee due process and to protect the 
rights of both students and faculty in 
graduate programs. The following pro- 
cedure provides a mechanism for formal 
adjudication of any academic issues 
(non-misconduct) which may arise. Re- 
sponsibility for initiation of each of the 
steps belongs to the appellant. 

Step 1. If an informal discussion be- 
tween the student and the instructor or 
individual with whom the student has a 
conflict does not resolve the issue, the 
resolution of an academic appeal of a 
student should begin within the depart- 
ment. The first step in the resolution of 
a problem or disagreement should be a 
discussion between the instructor, the 
student, and his/her faculty advisor or 
the coordinator of the program. 

Step 2. If the matter cannot be re- 
solved after such a discussion, a formal 
appeal, in writing, should be presented 
by the student to the chairperson/head of 
the department, who should appoint an 
appropriate committee composed of 
faculty members in the department. 
Within seven working days, this com- 
mittee shall convene and discuss the ap- 
peal with the student. The student may 
be accompanied by his or her advisor or 
a faculty representative during the dis- 
cussion of the appeal. The committee, 
by a majority vote, shall render a deci- 
sion within five working days and notify 
the appropriate parties in writing with 
the rationale for the decision included in 
the notification. 

Step 3. If the decision is not satisfac- 
tory to all parties, the appeal may be for- 
warded to a college committee com- 
posed of area coordinators of all gradu- 
ate programs within the college or a suit- 
able committee of faculty appointed and 
chaired by the College Dean, or in his/ 
her absence, the Assistant Dean. Within 
seven working days, the committee shall 
convene and discuss the appeal with the 
student. At this level the student may 
request to be present at the committee 
meetings, that discussions or proceed- 
ings be tape recorded, and that a tran- 
script be prepared from the tape. The 
request for a recording must be made at 
the time the appeal is made to the col- 
lege committee. The committee shall 
render a decision within five working 


days and notify the appropriate parties 
with the rationale for the decision in- 
cluded in the notification. 

Step 4. If the decision is not satisfac- 
tory to all parties, the appeal may be for- 
warded to the Graduate Policy and Af- 
fairs Committee (GPAC). The commit- 
tee shall convene within 10 working 
days after the GPAC chairperson has 
received a written request for a hearing 
from the appellant, and discuss the ap- 
peal with the student and faculty advisor 
or representative. A request for record- 
ing and preparing a transcript of the dis- 
cussions with the student present may be 
made at the time of appeal. The com- 
mittee shall render a written decision 
within five working days and notify the 
appropriate parties. The decision of the 
Graduate Policy and Affairs Commit- 

tee shall be final , and the information 
accumulated during the appeal proce- 
dure shall be forwarded to the Dean of 
the Graduate School to be kept on file. 

If any decision involving the awarding 
of a degree is made and the official 
deadline for graduation exercises has 
passed during the appeal, the degree date 
will reflect the initiation of the appeal. 

UNIVERSITY DISCIPLINARY 
PROCEDURES FOR GRADUATE 
STUDENTS: ADMINISTRATIVE 
DISMISSAL FROM THE 
UNIVERSITY, ACADEMIC 
MISCONDUCT, NON-ACADEMIC 
MISCONDUCT 

Administrative Dismissal 

Administrative dismissal may be in- 
voked when a student fails to comply, 
after due notice, with an administrative 
regulation of the University. Examples 
of some conditions which justify admin- 
istrative dismissal are listed in the Un- 
dergraduate Catalog and apply to all stu- 
dents, undergraduate and graduate. 

Academic Misconduct 

Allegations of academic misconduct 
are handled within the department and 
college by the Process of Notification 
and Adjudication described in the Un- 
dergraduate Catalog. The informal and 
formal procedures stated therein apply to 
both undergraduate and graduate stu- 
dents. Described below are some ex- 
amples of violations which constitute 
academic misconduct. 
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DEFINITIONS OF ACADEMIC 
DISHONESTY AND PROHIBITED 
ACADEMIC PRACTICE AND 
BEHAVIOR 

The following definitions are provided 
for the information of all students and 
constitute official notice of prohibited 
academic practice and behavior. 

Cheating is defined as (1) misrepre- 
senting academic work which has been 
done by another as one’s own efforts - 
whether such misrepresentation has been 
accomplished with or without the per- 
mission of the other individual; (2) utili- 
zation of prohibited assistance (whether 
in the nature of a person or a resource) 
in the performance of assignments and 
examinations; (3) copying of another 
person’s work or the giving or receiving 
of information or answers by any means 
of communication during an examina- 
tion; (4) utilization of the services of a 
commercial term paper company; and 
(5) the unauthorized or fraudulent acqui- 
sition and or use of another’s academic 
property. 

Plagiarism is defined as (1) direct 
quotation or word-for-word copying of 
all or part of the work of another without 
identification or acknowledgement of 
the quoted work; (2) extensive use of 
acknowledged quotation from the work 
of others which is joined together by a 
few words or lines of one’s own text; 
and (3) an unacknowledged abbreviated 
restatement of someone else’s analysis 
or conclusion, however skillfully para- 
phrased. 





Non-Academic Misconduct 

Improper conduct or behavior of 
graduate students is subject to the Uni- 
versity of Massachusetts Lowell Student 
Conduct Code and Judicial Process. 
Copies of this document may be ob- 
tained from the Office of University 
Life, Cumnock Hall. 
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COLLEGE OF ARTS 
& SCIENCES 


Dean 

Hamid Shirvani 

B.A. R.C.H. of Central London, M.A. 
R.C.H., Pratt Institute; M.S., Rensseleai 
Polytechnic Institute; M.L.A., Harvard 
University; Ph.D., Princeton University 

Assistant Deans 
Elaine M. Ancekewicz 

B.A., Cornell University; M.A,, M.P., 
Ph.D., Yale University, i 

Lisa Johnson 

B.S., Framingham State College; M.S., 
Miami University; Ph.D., Michigan 
State University. 


The College of Arts & Sciences offers 
25 programs of graduate study including 
Master of Arts, Master of Science, Doc- 
tor of Science, and Doctor of Philoso- 
phy Degrees in a variety of fields. 

These degree programs are part of the 
University’s commitment to develop 
regional and national economies by pro- 
viding state-of-the-art educational pro- 
grams beyond the bachelor’s degree. A 
wide range of on-going research and 
project opportunities exist within the 
various degree programs, and interdisci- 
plinary study is emphasized. Graduates 
of these programs are heavily recruited 
both regionally and nationally by indus- 
try and governmental agencies. 

MASTER OF ARTS DEGREES (M.A.) 

Community Social Psychology 
Criminal Justice 

MASTER OF SCIENCE DEGREES 
(M.S.) 

Biological Science 
Biotechnology Option 
Chemistry 
Computer Science 
Mathematics 

Applied Mathematics Option 
Mathematics for Teachers Option 
Statistics Option 
Scientific Computing Option 
Physics 
Optics Option 
Polymer Science 

Radiological Sciences and Protection 


DOCTOR OF PHILOSOPHY 
DEGREES (Ph.D.) 

Chemistry 

Biochemistry Option 
Environmental Studies Option 
Physics 

Applied Mechanics Option 
Energy Engineering Option 
Radiological Sciences 
Polymer Science 
Polymer Science/Plastics 
Engineering Option 

DOCTOR OF SCIENCE (Sc.D.) 

Computer Science 


DEPARTMENT OF 

BIOLOGICAL 

SCIENCES 

Department Chair 
Robert D. Lynch 

Professor; A.B., Northeastern 
University; M.S., D.Sc., Harvard 
School of Public Health. 

Graduate Coordinator 
llze B. Ska re 

Associate Professor; B.A., Uni- 
versity of Connecticut; Ph.D., 

Duke University. 

Faculty 

Robert M. Coleman, Professor; 
B.S., Bates College; M.S., Univer- 
sity of New Hampshire; Ph.D., 
University of Notre Dame. 

David T. Eberiel, Associate Pro- 
fessor; B.S., Bethany College; 

M.S., Tufts University; Ph.D., Bos- 
ton College. 

Jerome L. Hojnacki, Professor 
and Dean of the Graduate School; 
B.S., Southern Connecticut State 
University; M.S., University of 
Bridgeport; Ph.D., University of 
New Hampshire; M.H.A., Clark 
University. 

Ethel N. Kamien, Professor; B.A., 
Brooklyn College; M.S., Ph.D., 
University of Wisconsin. 

John C. Mallett, Professor; B.S., 
College of the Holy Cross; M.S., 
Ph.D., University of Rhode Island. 
Thaddeus V. Osmolski, Professor; 
B.S., University of Rhode Island; 
Ph.D., Brown University. 

Nicholas J. Rencricca, Professor; 
B.S., Sl Francis College; M.S., St. 
John’s University; Ph.D., Boston 
College; M.D., University of Massa- 
chusetts Medical School. 

Ezequiel R. Rivera, Professor; 
B.S., Sul Ross State College; M.S., 
Purdue University; Ph.D., Univer- 
sity of Texas (Austin). 

Lee-Jun C. Wong, Associate Pro- 
fessor, B.S., National Taiwan Uni- 
versity; Ph.D., The Ohio State Uni- 
versity. 
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The following degree programs are 
available: 

Master of Science in Biological Sci- 
ences; 

Master of Science in Biological Sciences 
- Biotechnology Option; 

Doctor of Philosophy-Biochemistry Op- 
tion (joint program with Department of 
Chemistry). 

A Graduate Certificate in Biotechnol- 
ogy and Bioprocessing, offered by the 
Massachusetts Bioprocess Development 
Center, is administered jointly by the 
Departments of Biological Sciences and 
Chemical and Nuclear Engineering 
(more information follows the degree 
program descriptions). 

Research and Teaching Facilities 

The Departmental research and teach- 
ing instrumentation includes an array of 
centrifuges (ultraspeed, superspeed, 
tabletop, and microfuges), electrophore- 
sis equipment (for horizontal and verti- 
cal gels, sequencing, isoelectric focus- 
ing, pulsed-field), PCR equipment, 
HPLC and other chromatography equip- 
ment; UV-visible and fluorescence 
spectrophotometers, scintillation spec- 
trometers, amino acid analyzer, various 
microscopes (transmission EM, fluores- 
cence, inverted phase), Coulter counter, 
speed vac, electroporator, micro-titer 
plate reader, fermenters, laminar-flow 
hoods, and numerous incubators, baths, 
and ovens for cell growth and tempera- 
ture-controlled reactions. The facilities 
include dark rooms, X-ray facility, tem- 
perature-controlled plant and animal cell 
culture incubation chambers and walk-in 
rooms, and animal quarters. Labs and 
offices have extensive computer facili- 
ties. Highly specialized equipment in 
the Center for Advanced Materials in the 
Chemistry Department, such as trans- 
mission and scanning electron micro- 
scopes, scanning tunneling-atomic force 
microscope, secondary ion mass spectro- 
photometers, and X-ray diffractometers, 
are available for faculty and student re- 
search. 

Faculty Research Interests 

The graduate faculty in the Depart- 
ment of Biological Sciences is actively 
engaged in research in the following ar- 
eas: biochemistry, molecular biology, 
cell biology, immunology, applied mi- 
crobiology, parasitology, and environ- 
mental biology. 


MASTER OF SCIENCE DEGREE 
PROGRAMS 

The Master of Science in Biological 
Sciences and the Master of Science in 
Biological Sciences - Biotechnology Op- 
tion provide the advanced study and 
training necessary to conduct indepen- 
dent research at a professional level and 
to be successful in today’s competitive 
academic and industrial research markets. 
Students in the program will be encour- 
aged to explore quantitative approaches 
to the solution of problems in the basic 
and applied biological sciences. Depend- 
ing on their career goals, students may 
choose either research or course work 
options within the Department, or from 
the interdisciplinary Biotechnology op- 
tion. All candidates for the master’s de- 
gree are expected to demonstrate suffi- 
cient knowledge and skills to pursue in- 
dependent and creative research activi- 
ties. 

Entrance Requirements and 
Procedures 

Entering graduate students are ex- 
pected to have a sound preparation in the 
biological sciences, chemistry, physics, 
calculus, and statistics. A student found 
deficient in any of these areas may be 
required, during the first year, to take ap- 
propriate courses to eliminate the defi- 
ciencies. The departmental Graduate 
Coordinator helps plan the entering stu- 
dents’ program of study, acquaints them 
with research opportunities in the depart- 
ment, and assists in selecting a research 
supervisor. 

Degree Requirements 

A minimum of 30 semester hours of 
graduate level work is required for the 
Master of Science degree in Biological 
Sciences. The student has a choice of 
three options: thesis, project, or non -the- 
sis. Minimal core requirements for all 
options include 2 semesters (4 credits) of 
graduate seminar and 12 credits of formal 
course work selected from departmental 
electives (exclusive of thesis, project, 
problems, or other directed studies). The 
remaining 14 credits may be satisfied by 
additional electives within the depart- 
ment (thesis, project, problems, or more 
course work), by transfer credit for ap- 
proved graduate level biological sciences 
courses taken at other accredited institu- 
tions (12 credit maximum), or by gradu- 
ate courses taken in related disciplines 
within the University (e.g., chemistry, 
environmental sciences, chemical engi- 


neering, radiological sciences; 8 credit 
maximum). There is no formal language 
requirement. Students whose professional 
goals are to continue on for the Ph.D. de- 
gree, or who plan to seek employment in 
academic or industrial research laborato- 
ries as technicians or junior scientists are 
strongly urged to choose the thesis or 
project option in order to successfully 
compete for such positions. Students in 
the non-thesis option should endeavor to 
select courses with accompanying labora- 
tories whenever possible. 

Thesis Option 

In choosing this option, the student 
concentrates on an in-depth, independent, 
scholarly investigation of a contemporary 
biological problem. Credit is allowed for 
6-12 semester hours of M.S. Thesis Re- 
search. After consulting with the research 
adviser, the student selects two faculty 
members (one of whom will be from 
within the Department) to serve as mem- 
bers of the Thesis Committee. The stu- 
dent presents to the Committee a pro- 
posal of intended research and obtains the 
Committee’s approval of the research 
topic. After completing the written the- 
sis, the student gives an oral presentation 
of his results to the Thesis Committee. 

Project Option 

The project option is designed for inde- 
pendent laboratory investigations of a 
more limited nature than the thesis option. 
Generally, a project is completed in one 
or two semesters and credit is given for 3 
- 6 semester hours of M.S. Project (no 
more than 6 credits will be allowed). 

Non-Thesis Option 

This option offers course work in 
breadth and depth, and may be of special 
interest to secondary school science 
teachers and individuals already em- 
ployed in academic, hospital, or industrial 
laboratories. The non-thesis option may 
be completed during the day on a full- 
time basis or in late-aftemoon or evening 
sessions on a part-time basis. However, 
since not all day courses are regularly 
available in the evening sessions, a part- 
time student’s progress toward the M.S. 
degree will depend not only on his/her 
available time and abilities, but also on 
the scheduling of electives. In some in- 
stances, with the consent of a faculty 
member, an evening student may elect the 
thesis or project option. 


26 


Department of Biological Sciences 


Professional Internship 

Credit (81-500; 3cr) may be requested 
by individuals who present satisfactory 
evidence (in the form of a written state- 
ment from their supervisor) of having at 
least one year of experience in secondary 
school science teaching, or in an aca- 
demic, hospital, or industrial laboratory 
setting. 

Seminars 

Each student is required to complete 2 
semesters of graduate seminar. Students 
in the biotechnology option must take the 
biotechnology seminar at least once. The 
other seminar may be either the biotech- 
nology seminar or the regular biology 
seminar. All other students may choose 
either one. 

M.S. IN BIOLOGICAL SCIENCES • 
BIOTECHNOLOGY OPTION 

This option is more structured than the 
M.S. in Biological Sciences program de- 
scribed above. The core curriculum of- 
fers extensive hands-on experience in cur- 
rent techniques and instrumentation. 

Field trips and seminars afford students 
an opportunity for interaction with the 
biotechnology industry. Students are ex- 
pected to conduct a research project in 
one of the recognized areas of biotechnol- 
ogy or to present an innovative applica- 
tion of technology or engineering prin- 
ciples to a biological problem of eco- 
nomic interest The nature and extent of 
the investigation will determine its degree 
credit value. Those who enter the pro- 
gram having already completed some of 
the core courses, or who already have ex- 
tensive laboratory experience, may con- 
sult with an advisor to design a course of 
study appropriate to their needs. A vari- 
ety of biotechnology-related electives are 
available. 

Core Requirements 
Biotechnology Option 

81.548 Biochemistry I 

81.549 Biochemistry II 

81.554 Techniques in Biochemistry 
8 1 .567/569 Recombinant DNA Tech- 
niques (lecture and lab) 

8 1 .576/578 Immunology (lecture and 
lab) 

81.703,704 Biotechnology Seminar 
(81.701 or 702 may be substituted for one 
of these) 

Choice of: M.S. Thesis (81.743, 746, 
749), 

M.S. Project (81.733, 736), or 
Problems in Biology (81.721, 722, 723). 


Recommended Electives- 
Biotechnology Option 


81.535/10.535 

81.545/10.545 


81.558 

81.572/574 

81.586/10.586 


Principles of Cell and 
Microbe Cultivation 
Isolation and Purifica 
tion of Biotech Prod- 
ucts 

Industrial Microbiology 
Virology Lecture and 
Lab 

Biotechnology Process- 
ing Projects Laboratory 


Courses from other Departments may 
be elected with permission of the Biologi- 
cal Sciences Chairman or Graduate Coor- 
dinator. The sum of core and elective 
courses must total at least 30 credits. 


FIVE YEAR B.S./M.S. PROGRAM 

Outstanding undergraduates may pur- 
sue an accelerated five-year course of 
study leading to the B.S. and M.S. de- 
grees in Biological Sciences. See de- 
scription at the front of this catalog for 
further information. 

DOCTOR OF PHILOSOPHY DEGREE 
PROGRAM 

(BIOCHEMISTRY OPTION) 

The Department of Biological Sciences 
and The Department of Chemistry have 
developed a program in Biochemistry 
which results in the award of a Ph.D. in 
Chemistry. For a full discussion of pro- 
gram requirements please see the section 
on Biochemistry under the Chemistry 
section of this catalog. 

GRADUATE CERTIFICATE IN 
BIOTECHNOLOGY AND 
BIOPROCESSING 

This graduate certificate is offered 
jointly by the departments of Biological 
Sciences and Chemical and Nuclear Engi- 
neering. The Certificate is aimed at stu- 
dents who hold a baccalaureate degree in 
science, engineering, health, or related 
disciplines. It may also be attractive to a 
person currently enrolled in a graduate 
degree program, as well as to someone 
holding a master’s or doctoral degree 
who wishes to add or enhance his or her 
competency in biotechnology and 
bioprocessing, but does not wish to take 
another advanced degree. The core se- 
quence of courses emphasizes biological 
and engineering principles, process con- 
cepts and the application of these to pro- 
cess design and improvement. The lec- 
ture and laboratory approach is supple- 
mented by case studies and design 


projects that teach specific principles. 
Individual courses deliberately cross dis- 
ciplinary barriers. This allows those 
with a background in the sciences to 
gain facility with the engineering ap- 
proach to problem solving, and permits 
engineers to learn and apply biological 
principles. Concurrently, participants 
learn teamwork in a multidisciplinary 
environment and practice a result-ori- 
ented, document-driven approach to effi- 
cient project completion. 

The Certificate is composed of four 
core courses specified below. The 
fourth course may be chosen from a list 
of eligible options and the selection re- 
quires the approval of the program advi- 
sor. Certificate requirements involve 
completion of the four courses with a 
3.0 average and no more than one course 
with a grade of C. The four course pro- 
gram must be completed within a 5 year 
period. The core courses are offered at 
convenient times in order to minimize 
conflict with regular work schedules. 

Applicants will be considered follow- 
ing receipt of an application form avail- 
able through the Graduate School. Ap- 
plicants not presently matriculated must 
submit an official transcript demonstrat- 
ing completion of a bachelor’s degree in 
science, engineering, or a related disci- 
pline. There is no GRE or language re- 
quirement. 

The courses for the Certificate may be 
used toward a graduate degree in either 
Biological Sciences or Chemical and 
Nuclear Engineering subject to the ap- 
proval of the graduate coordinator. A 
grade of B or better is required for use 
toward a graduate degree. Qualified stu- 
dents may thus count the four core 
courses toward both the Graduate Cer- 
tificate and a graduate degree. 

Required Courses: 

1. Principles of Cell and Microbe 
Cultivation (81.535/10.535) 

2. Isolation and Purification of 
Biotech Products (81.545/10.545) 

3. Biotechnology Processing Projects 
Laboratory (81.586/10.586) 

4. One course from the list below, or 
another with permission of the 
department’s program advisor. 

Approved courses: 

81:542/544, 567/569, 572/574 576/ 
578, 593/595 

10:516,518,522, 528,530 

Titles and descriptions of 81-prefix 
courses are listed below. For titles and 
descriptions of 10-prefix courses see the 
appropriate section of the Graduate 
Catalog under Department of Chemical 
and Nuclear Engineering. 
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Course Descriptions 

81300 Professional Internship (3-0)3 
Credits will be given to individuals who 
present evidence of having at least one full 
year of experience in an academic, hospital, 
or industrial laboratory setting, or in second- 
ary school science teaching. 

81301,502 Selected Topics in Biology 
(3-0)3, (3-0)3 

Current topics in various fields of biology 
presented in lecture, seminar, or discussion 
groups. Subject matter varies depending on 
interests of instructors and needs of students. 
May be repeated for credit when course con- 
tent differs. Recent offerings have included 
photobiology and photoreceptors, endocri- 
nology, hormones and receptors, protein bio- 
chemistry, industrial cell culture, readings in 
advanced pathophysiology, and experimental 
hematology. 

81310 Limnology (3-0)3 

Prerequisites: Principles of Biology, Ecol- 
ogy 

Introduction to freshwater environment, con- 
sidering geology, chemistry and physics of 
waters as they affect flora and fauna in stand- 
ing and flowing water. Attention is ad- 
dressed to basin and channel morphometry, 
thermal, photic, hydrologic and solvent prop- 
erties of the medium. 

81312 Limnology Laboratory (0-3)1 
A series of laboratory exercises designed to 
emphasize the material covered in 81-510. 
81322 Plant Physiology (3-0)3 
Organic Chemistry recommended 
Concurrent registration in Plant Physiology 
Laboratory recommended 
A critical study of the physiological pro- 
cesses which occur in living plants, with em- 
phasis on the angiosperms. Topics treated 
are growth and development, water relations, 
mineral nutrition, respiration, photosynthesis, 
and nitrogen metabolism. A term paper is 
required. 

81324 Plant Physiology Laboratory 

(0-3)1 

A series of laboratory experiments and 
analyses designed to illustrate the material 
covered in 81.522. 

81335 Principles of Cell and Microbe 
Cultivation (3-0)3 

An in-depth examination is made of micro- 
bial and mammalian cell cultivation and con- 
comitant production of commercially impor- 
tant products. Systems studied include the 
use of recombinant and nonrecombinant mi- 
crobes and mammalian cells to produce pro- 
teins, antibiotics, vaccines and other 
bioproducts having therapeutic, diagnostic, 
or other commercial significance. Topics run 
from initial choice of producer through 
scaleup. 

81341 Advanced Topics in Ceil Biology 
and Physiology (3-0)3 
Prerequisite: Biochemistry 
Structure and function of the cell: (a) cellular 
membranes, (b) transport mechanisms, (c) 
motility, (d) excitable cells, (e) energy trans- 
duction mechanisms. May be repeated for 
credit when content varies. 


81342 Cell Biology (3-0)3 

Prerequisite: Biochemistry 
Co-requisite: 81.544 

Ultrastructure and biochemistry of eukary- 
otic cells: cell membranes and organelles; 
energy capture and transduction; histochemi- 
cal and biochemical studies of organelles at 
the optical and electron microscopic level; 
cytogenetics; brief discussion of prokaryotic 
cells. A substantial library investigation is 
required. 

81344 Cell Biology Laboratory (0-3)1 
Co-requisite: 81.542 

The optical microscope as an analytical tool. 
Analysis of biological ultrastructure at the 
optical and electron microscopic level. Cell 
fractionation. Chromosome preparations. 

One substantial ultrastructural analysis re- 
quired. 

81345 Isolation and Purification of 
Biotech Products (3-0) 

This course examines the efficient isolation 
and purification of biological products, espe- 
cially proteins, from complex natural mix- 
tures. Material is presented in a lecture and 
case-study format using pruification and for- 
mulation of specific biiomolecules. Students 
work in teams on design projects. 

81348 Principles of Biochemistry I (3-0)3 
Prerequisite: Organic Chemistry (Physical 
Chemistry is recommended) 

Primarily for M.S. students in Biological 
Sciences. Lectures and text assignments on 
the subjects of protein, carbohydrate, lipid, 
enzyme and membrane biochemistry will be 
supplemented with research journal readings. 
81-549 Principles of Biochemistry II 
(3-0)3 

Prerequisite: 81-548 or equivalent 
This course is a continuation of 81-548 and 
will include discussions on all aspects of 
amino acid and nucleic acid metabolism and 
protein biosynthesis. 

81354 Techniques in Biochemistry (1-4)2 
Prerequisite/co-requisite: Biochemistry 
Required of M.S. students in the Biotech- 
nology Option 

Emphasis on common techniques and instru- 
mentation employed in modem research 
laboratories. 

81358 Industrial Microbiology (3-0)3 
Selected topics concerned with the use of 
microorganisms for the production of sub- 
stances of economic importance. The prin- 
ciples and techniques of fermentation to pro- 
duce such products as amino acids, antibiot- 
ics, vitamins, and organic acids are ad- 
dressed, with emphasis on metabolic regula- 
tion of biochemical pathways and genetics of 
industrially important microorganisms. 
81363 Electron Microscopy - Theory and 
Practice (2-6)4 

Prerequisites: Biochemistry and permis- 
sion of instructor 

Introduction to electron optics and electron 
microscopes. Preparation of biological 
samples for electron microscopy. Operation 
of electron microscopes. Project required of 
all students. 


81367 Recombinant DNA Techniques 

(3-0)3 

Prerequisites: Genetics, Biochemistry, 
permission of instructor 

Co-requisite: 81-569 
A study of the principles and specialized 
techniques of cloning, purifying, and ma- 
nipulating recombinant DNA molecules. A 
term paper or seminar may be required. 
81369 Recombinant DNA Techniques 
Laboratory (1-4)2 

Co-requisite: 81.567 
Laboratory experiments and independent 
projects designed to illustrate current tech- 
niques and instrumentation used in genetic 
engineering. Included are restriction diges- 
tion and mapping, cloning, plasmid purifica- 
tion, Southern blotting, PCR, and DNA se- 
quencing. Students are introduced to various 
computer software programs for restriction 
digest and DNA sequence manipulation and 
analysis, and graphic presentation of recom- 
binant constructs. 

81372 Virology (3-0)3 

Prerequisites: Genetics and Biochemistry 
A study of bacterial, animal, and plant vi- 
ruses, including viral structure, modes of 
replication, biochemistry of the infected cell, 
genetic properties, and viral oncogenesis. 
Emphasis is on virus-cell interaction at the 
molecular level. 

81374 Virology Laboratory 
(0-4)1 

Experiments with bacterial and animal vi- 
ruses include lytic virus propagation and tit- 
tering, biochemical, biophysical, and genetic 
analysis of viral nucleic acids and proteins, 
and cell culture techniques. 

81376 Cell Culture and Hybrldoma 
(3-0)3 

Prerequisites: Genetics, Biochemistry, 
Immunology 

Co-requisite: 81-578 
Lectures and readings on the biology and 
culture of animal and plant cells in vitro , the 
specialized methodologies necessary for hy- 
bridoma technology, and the biotechnologi- 
cal applications of each of these areas. A 
term paper or seminar is required. 

81378 Cell Culture and Hybrldoma 
Laboratory (1-4)2 

Co-requisite: 81-576 

A series of exercises demonstrating the prin- 
ciples presented in 81-576. Techniques will 
include: media preparation, standard culture 
procedures and hybridoma methodology. 
81386 Immunology (1-3)3 

This laboratory course examines 
bioprocessing, with emphasis on techniques 
for the cultivation of cells, recovery and puri- 
fication of cell products, biocatalysis, and 
analytical methods for the quantification of 
product yields. 

81393 Immunology (3-0)3 

Prerequisites: Microbiology, Genetics, 
Biochemistry 

A study dealing with the nature of the im- 
mune response with sections on antibody 
structure, function and production; antigen- 
antibody reactions; immunogenetics; and 
immune regulation, protection and injury. 
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81.595 Immunology Laboratory (1-4)2 
A series of basic laboratory exercises deal- 
ing with the preparation, isolation and char- 
acterization of antigens, antibodies and effec- 
tor cells. Semester project required. 
81.701,702 Graduate Seminar in Biology 
( 2 - 0 ) 2 , ( 2 - 0)2 

Participants are required to present 2 
seminars per semester: a short talk on an 
assigned journal article or topic, and a lec- 
ture-length presentation on an advanced topic 
or their own original research. A fully docu- 
mented report must accompany the long 
seminar. Students are also graded on active 
participation in discussions and will critique 
each other’s presentations. 

81.703,704 Biotechnology Seminar 

( 2 - 0 ) 2 , ( 2 - 0)2 

Requirement for M.S. students in the 
Biotechnology Option 

The course description is the same as for 81- 
701,702, except that the seminars will focus 
on current topics in biotechnology. 

81.711,712 Graduate Topics in Biology 
(3-0)3, (3-0)3 

Prerequisite: Graduate students only; 
permission of instructor 
Selected topics and recent advances not cov- 
ered in regular courses. Content varies from 
year to year so that students may, by repeated 
enrollment, acquire a broad knowledge of 
contemporary biology. 

81.721, 722, 723 Problems in Biology 
(0 3)1 to (0-9)3 

Prerequisite: permission of instructor 
Special research or laboratory projects, or 
extensive literature surveys, undertaken by 
the student to expand his/her knowledge in 
specific fields. 

81.733,736 M.S. Project in Biology (0-9)3 
to (0-18)6 

An independent study or laboratory project 
which has been approved as a suitable sub- 
ject for a Master’s Project. 

81-743,746,749 M.S. Thesis (0-9)3 to 
(0-27)9 

An independent investigation of a problem 
which has been approved as a suitable sub- 
ject for a Master’s Thesis. 

81.753,756,759 Ph.D. Dissertation 
(0-9)3 to (0-27)9 

Thesis research by Ph.D. students who are in 
the joint Biochemistry Program Option (be- 
tween the Chemistry and Biological Sciences 
Departments) and are conducting research 
with faculty in Biological Sciences. 


DEPARTMENT OF 
CHEMISTRY 

Department Chair 
Stanley C. Israel 

Professor; B.S., Parsons College; 
Ph.D., Lowell Technological Institute. 

Graduate Coordinator 
Eugene F. Barry 

Professor; B.S., Villanova University; 
Ph.D., University of Rhode Island. 

Faculty 

William W. Bannister, Professor; 
B.S., Ph.D., Purdue University. 
Alexandre Blumstein, Professor; 

B.S., Sorbonne, France; Ph.D., Univer- 
sity of Strasbourg, France. 

Rita B. Blumstein, Professor; B.S., 
Sorbonne, France; Ph.D., University of 
Delaware. 

Rudolf Faust, Associate Professor; 
M.S., Ph.D., Eotuos Lorand University 
of Sciences, Budapest, Hungary. 
Richard Gross, Associate Professor; 
B.S., State University of New York at 
Albany; Ph.D., Polytechnic University, 
Brooklyn, New York. 

Martin Isaks, Associate Professor; 
B.S., Purdue University; M.S., Iowa 
State University; Ph.D., University of 
Cincinnati. 

Edwin G.E. Jahngen, Professor; 

B.S., Bates College; Ph.D., University 
of Vermont. 

Albert D. Kowalak, Associate Profes- 
sor; B.S. College of William and 
Mary; M.S., Ph.D., Virginia Polytech- 
nic Institute. 

Kuang-Pang Li, Associate Professor; 
B.S., M.S., National Taiwan Univer- 
sity; M.S., Ph.D., University of Illi- 
nois. 

Irving Lipschitz, Associate Professor; 
B.A., M.S., New York University; 
Ph.D., Virginia Polytechnic Institute. 
Kenneth A. Marx, Professor; B.S., 
California State University at San Di- 
ego; Ph.D., University of California, 
Berkeley. 

Melisenda J. McDonald, Professor, 
B.A., Dowling College, M.A., Ph.D., 
State University of New York at Buf- 
falo. 


Chong Wha Pyun, Professor; B.S., 
M.S., Seoul National University, Ko- 
rea; Ph.D., Brown University. 

Harry Rubinstein, Professor; B.S., 
Brooklyn College; Ph.D., Purdue Uni- 
versity. 

David K. Ryan, Assistant Professor, 
B.S., LeMoyne College; Ph.D., Uni- 
versity of New Hampshire. 

Joseph C. Salamone, Professor 
Emeritus; B.S., Hofstra University; 
Ph.D. Polytechnic Institute of Brook- 
lyn. 

Samuel P. Sawan, Professor; B.S., 
Ph.D., University of Akron. 
SukantTripathy, Professor; B.S ., 
M.S., India Institute of Technology, 
Ph.D. Case Western Reserve Univer- 
sity. 

Arthur C. Watterson, Professor; 
B.S., Geneva College; Ph.D. Brown 
University. 


MASTER OF SCIENCE DEGREE 
PROGRAM 

Study is offered in biochemistry, ana- 
lytical, inorganic, organic and physical 
chemistry. This program provides oppor- 
tunity for advanced study and research 
training in chemistry, both general and 
specialized. Provision also is made for 
the student to elect certain advanced sub- 
jects in related fields of mathematics, 
physics, and engineering. 

Credit Requirements 

A minimum of 30 credits is required 
for the Master of Science degree in 
Chemistry, with 18 credits being earned in 
courses; and 12 credits earned in graduate 
research. Of the 18 course credit mini- 
mum, exclusive of research and seminar, 
a minimum of 15 credits must be taken in 
chemistry. The remaining course credits 
(3 or more) may be taken in chemistry or 
in related fields such as physics, math- 
ematics, biology or engineering. Credit 
normally is not allowed for 400 level sub- 
jects in chemistry except for those desig- 
nated in the catalog or approved by a 
student’s advisor. Each graduate pro- 
gram in chemistry must include at least 
three advanced subjects from three of the 
following areas: organic chemistry, inor- 
ganic chemistry, analytical chemistry, 
physical chemistry, biochemistry or poly- 
mer chemistry, unless such requirements 
have been met previously and approved 
by the department. 
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Requirements 
Specialization in Analytical 
Chemistry 

84.514 Advanced Analytical 

Chemistry 

and two courses from the following 


selection: 


84.523 

Organic Reaction 
Mechanisms 

or 


84.568 

Structural Analysis 

84.532 

Advanced Physical 
Chemistry 

84.550 

Biochemistry 1 

84.403 

Introduction to Poly- 
mer Science I 

84.543 

Modem Inorganic 
Chemistry 

Specialization in Biochemistry 

84.550 

Biochemistry I 

84.551 

Biochemistry II 

and any two courses from the fol 

lowing selection: 


84.523 

Organic Reaction 
Mechanisms 

or 


84.568 

Structural Analysis 

84.514 

Advanced Analytical 
Chemistry 

or 


84.580 

Advanced Analytical 
Biochemistry 

84.403 

Introduction to Poly- 
mer Science 

or 


97.511 

Biopolymers 

84.532 

Advanced Physical 
Chemistry 

or 


84.560 

Advanced Physical 
Biochemistry 

Specialization in Organic 

Chemistry 


84.523 

Organic Reactions, 
Mechanisms and 
Structure 

84.524 

Organic Synthesis 

84.568 

Structural Analysis 

and at least two courses from the 
following selection: 

84.532 

Advanced Physical 
Chemistry 

84.521 

Physical Organic 
Chemistry 

84.550 

Biochemistry I 

84.543 

Modem Inorganic 
Chemistry 


Specialization in Inorganic 
Chemistry 


84.543 

Modem Inorganic 
Chemistry 

84.532 

Advanced Physical 
Chemistry 

84.523 

Organic Reaction 
Mechanisms 

and one course 

from the following 

84.514 

Advanced Analytical 
Chemistry 

84.550 

Biochemistry I 

84.551 

Biochemistry II 

Specialization in Physical 
Chemistry 

84.531 

Statistical Thermody- 
namics 

84.532 

Advanced Physical 
Chemistry 

84.513 

Spectroscopy 

84.523 

Organic Reaction 
Mechanisms 

84.543 

Modem Inorganic 
Chemistry 

84.540 

Chemical Kinetics 


Seminar Requirement 

Each semester the student is required 
to attend and participate in the chemistry 
seminar/colloquium program 
84.601,602,603 and 604. In addition, a 
master’s candidate is required to present 
one seminar. 

Thesis Advisory Committee 

An advisory committee should be se- 
lected jointly by the student and advisor 
at the earliest possible opportunity. A 
minimum of three (3) faculty members 
are required for the master’s thesis com- 
mittee. The student’s advisor will serve 
as the chairperson of this advisory com- 
mittee. The purpose of this committee is 
twofold. First, it will be responsible for 
ascertaining that the student’s research 
was conducted and presented in final 
form, in a professional and acceptable 
manner. Perhaps of more importance, 
the committee will serve in an advisory 
capacity during the course of the re- 
search project. In this spirit it is recom- 
mended that the student convene a meet- 
ing of the selected committee prior to 
starting his/her research. The purpose of 
this meeting is to informally present an 
outline of the proposed research project. 


DOCTOR OF PHILOSOPHY DEGREE 
PROGRAM 

Analytical, Inorganic, Organic and 
Physical Chemistry 
Specializations 

The doctoral program in chemistry is 
designed to provide the student with a 
background in advanced course work 
and chemical laboratory techniques that 
will prepare them to carry out, under the 
guidance of experienced scientists, an 
original, independent investigation that 
will lead to an acceptable contribution to 
the body of contemporary knowledge. 

Plan of Program 

The doctoral degree normally requires 
four years of study beyond the 
bachelor’s degree or a minimum of two 
to three years beyond the master’s de- 
gree. The plan of study pursued by each 
student is dependent on individual re- 
quirements and is developed through a 
conference with the Advisory Commit- 
tee (or with his or her temporary advi- 
sor). 

The initial part of the student’s pro- 
gram, normally completed at the end of 
two years of study, is devoted to formal 
course work. The first year is usually 
given to subjects in the major branches 
of chemistry in preparation for area 
(candidacy) examinations. The second 
year is devoted primarily to advanced 
subjects in a special field of concentra- 
tion. 

The second and final part of the pro- 
gram is devoted principally to research 
leading to the doctoral thesis. However, 
the student is encouraged to begin re- 
search as early as possible in the pro- 
gram of study. 

Language Requirements 

Students in all Ph.D. programs must 
demonstrate satisfactory reading ability 
in one foreign language and acquire fa- 
cility in one additional research tool. 

The research tool may be a second for- 
eign language, a computer language, a 
statistics course or other skill acceptable 
to both the Graduate Coordinator and 
the research advisor of the student. The 
language(s) selected may not include the 
native language of a student’s country of 
origin. Outlined below are the pathways 
by which this requirement can be satis- 
fied. 
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I. Completion of a Language Require- 
ment 

A. Achievement of a minimum 
grade of 50th percentile in the Educa- 
tional Testing Service (ETS) examina- 
tion in French, German or Russian. The 
ETS exams in French, German and Rus- 
sian will be given three times a year, 
namely, at the end of August, mid-Janu- 
ary and at the end of May. These exams 
are only available to those students en- 
rolled in doctoral programs administered 
by the Department of Chemistry. The 
tests consist of standardized, multiple 
choice questions, similar to the Graduate 
Record Examination. Facility with 
grammar and scientific translation is 
covered. A score corresponding to the 
50th percentile or higher must be ob- 
tained and a student may take an exam 
in a specific language an unlimited num- 
ber of times. Note to International Stu- 
dents: If your native language is Ger- 
man, French, Russian or Japanese, En- 
glish may count as your foreign lan- 
guage if you score at or above the 50th 
percentile on the TOEFL examination. 

B. Completion of a two-semester 
undergraduate course sequence -the 
completion of a two-semester course in 
French, German, Japanese or Russian 
with an average grade of B or better sat- 
isfies this requirement. These courses 
may be taken at the University of Mas- 
sachusetts Lowell or at another institu- 
tion. The following courses at the Uni- 
versity of Massachusetts Lowell are ac- 
ceptable: 

German: Elementary Technical German 
land II (51.113 & 51.114) 
or 

Intermediate German I and II (51.21 1 & 
51.212) 

French: Intermediate French I and II 
(50.211 & 50.212) 

Russian: Elementary Technical Russian I 
and H (53.113 & 53.114) 

Note: No written language examina- 
tions prepared by a faculty member will 
be allowed to satisfy a language 
requirement 

II. A Research Tool as a Substitute 
for a Second Language 

The following courses represent a se- 
lection from which a student may 
choose a research tool: 

92.261 Introduction to Fortran 
92.265 Introduction to Pascal 
92.209 Introduction to Basic 
92.383 Introduction to Statistics 
92.386 Statistics for Science and 
Engineering 


92.385 Biostatistics 
84.529 Chemometrics - if 84.529 
is chosen as a research tool, credit for 
this course can not count toward the 27 
course credits needed. This course may 
not be used as a research tool by stu- 
dents in Analytical Chemistry. 

Credit Requirements 

Of the 45 minimum credit require- 
ments, a minimum of 27 credits in 
course work, exclusive of thesis and 
seminar, is required with at least 18 to 
be taken in chemistry. The remaining 
course credits (9 or more, with a 
student’s Advisory Committee having 
the authority to add 6 additional credits 
to the minimum in special situations) 
may be taken in chemistry or in a related 
field such as biology, physics, math- 
ematics or engineering. Credit is not 
normally allowed for undergraduate sub- 
jects in chemistry except for those so 
designated in the catalog. Research 
credits would then make up the remain- 
der of the 45 credit requirements. Plan- 
ning the program of courses with the 
student is the responsibility of a 
student’s Advisory Committee. 

Written Area Examinations 

Upon admission to the Ph.D. program 
the student must pass exams in his/her 
major area of specialization. The 
method of conducting these area exams 
is designated by the staff in each field of 
specialization, as follows: 

Analytical Chemistry 

The area examinations for analytical 
chemistry will consist of a series of six 
(6) examinations. The first will be a 
qualifying examination to determine if 
the student is prepared to take the re- 
maining five area examinations. The 
student will have two opportunities to 
pass the qualifying examination, which 
will be administered at the beginning of 
the student’s second and third semester 
of residence. The remaining five exami- 
nations will be offered annually, com- 
mencing in October and administered at 
monthly intervals. A minimum of 3.0 
out of a possible 10.0 points is required 
for each individual examination and a 
total of at least 30.0 out of a possible 
50.0 points is required for the successful 
completion of the Written Area Exami- 
nation. Failure to perform adequately 
may result in the student being required 
to complete a master’s degree. Continu- 


ation towards the Ph.D. degree will be 
considered on a case by case basis. 

Inorganic Chemistry 

The area examinations in Inorganic 
Chemistry will be a series of cumulative 
examinations. The student is expected 
to begin the series of exams in the sec- 
ond year of study. The area examina- 
tions will consist of a series of five (5) 
examinations. The examinations are 
each graded from zero to a maximum of 
three points. A student must receive a 
total of eight (8) points to successfully 
complete the area examinations. Stu- 
dents who do not receive the necessary 
points may complete a master’s degree 
and with special permission apply for 
readmission to the Ph.D. program in In- 
organic Chemistry. 

Organic Chemistry 

Organic students take a series of eight 
cumulative examinations, given once a 
month (except December), beginning in 
September of each year. The examina- 
tions are graded pass or fail and a stu- 
dent must pass four of the examinations. 
The examinations must be taken in con- 
secutive months. Typically, a student 
will start the examinations in the second 
year of graduate study and must com- 
plete these examinations by the end of 
the third year of graduate study. 

Physical Chemistry 

By the third year of graduate study, a 
Ph.D. student in physical chemistry must 
take a comprehensive examination. This 
is an all- day written examination with 
questions designed to test the student’s 
physical chemistry background, and 
ability to set up models and solve them 
mathematically. The student has two 
chances to pass the comprehensive ex- 
amination. 

Research Proposal 

As part of the area examination(s) a 
Ph.D. candidate must present an oral 
defense of an original research proposal 
within 6 months of completing the writ- 
ten area examinations although a spe- 
cific program may require the proposal 
to be presented at an earlier date. With 
the aid and advice of the Advisory Com- 
mittee the student selects a suitable sub- 
ject for investigation, completes a litera- 
ture survey, outlines the method of ap- 
proach, and suggests possible results and 
conclusions. The oral defense of this 
proposal is conducted by the student’s 
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Advisory Committee with other faculty 
members in attendance. The proposal is 
defended by the end of the semester fol- 
lowing completion of area exams. The 
topic of the proposal can not be closely 
related to or contained within the thesis 
project. 

Chemistry Seminar 

During each year of residence the stu- 
dent is required to attend and participate 
in 84-601,602, Chemistry Seminar, and 
84-603,604 Chemistry Colloquium. Each 
doctoral student is required to present two 
seminars. 

Course Requirements 

Each student in any of the Ph.D. pro- 
grams in Chemistry shall take both an 
advanced course in Physical Chemistry 
and Organic Chemistry and two courses 
from Advanced Inorganic, Advanced 
Analytical, Biochemistry, or Polymer 
Chemistry unless such requirements have 
been met previously. 

Since each division (Analytical, Bio- 
chemistry, Organic and Physical/Inor- 
ganic) has its own specific course re- 
quirements, a student intending to spe- 
cialize in one of these areas is encouraged 
to meet with the coordinator of the divi- 
sion or consult the handbook of the divi- 
sion. 

A. Course Requirements (Ph.D.): 
Analytical Chemistry 
Specialization 

1 . 27 Credits in course work are re- 
quired. 

2. Required Courses: 

84.514 Advanced Analytical 

Chemistry 

84.523 Organic Reaction Mechanisms 
or 

84.568 Structural Analysis 

84.532 Advanced Physical Chemistry 

84.543 Modem Inorganic Chemistry 
Note: With the exception of 84.514, Ad- 
vanced Analytical Chemistry, one of the 
following courses may be substituted for 
one of the above with the permission of 
the student’s faculty advisor and the ana- 
lytical coordinator. 

84.538 Biochemical Mechanisms 

84.550 Biochemistry I 

84.403 Introduction to Polymer 
Science 

97.5 1 1 Biopolymers 

Of the remaining 15 credits at least 6 
must be in chemistry. The approval of 
the advisor and analytical coordinator are 


required for non-chemistry courses. 

Such courses must be justified as being 
relevant to the student’s course of study. 

B. Course Requirements (Ph.D.): 
Inorganic Chemistry Specialization 

Required Courses: 

84.532 Advanced Physical 
Chemistry 

84.543 Modem Inorganic 
Chemistry 

84.534 Quantum Chemistry 

84.540 Chemical Kinetics 

84.523 Organic Reaction 

Mechanisms and Structures 
One course to be selected from: 

84.514 Advanced Analytical 
Chemistry 

84.550 Biochemistry I 

84.551 Biochemistry II 

The remaining 9 credits may be taken in 
chemistry, mathematics or engineering. 

C. Course Requirements (Ph.D.): 
Organic Chemistry Specialization 

Required Courses: 

84.515 Chemical Literature 

84.523 Organic Reaction 
Mechanisms 

84.524 Organic Synthesis 

84.532 Advanced Physical 

Chemistry 

84.568 Structural Analysis 

Two courses selected from the following 
also are required: 


84.514 

Advanced Analytical 
Chemistry 

84.534 

Quantum Chemistry 

84.538 

Biochemical Mechanisms 

84.543 

Modem Inorganic 

Chemistry 

84.550 

Biochemistry I 

84.403 

Introduction to Polymer 
Science 

The remaining course requirements may 
be fulfilled by selecting courses from the 
following list or from graduate courses 
offered by other departments. 

84.515 

Advanced Analytical 
Techniques 

84.521 

Physical Organic Chemistry 

84.527 

Stereochemistry 

84.561 

Advanced Organic 

Synthesis 

84.563 

Chemistry of Natural 
Products 

84.565 

Heterocyclic Chemistry 


D. Course Requirements (Ph.D.): 
Physical Chemistry Specialization 

Required courses: 

84.532 Advanced Physical 

Chemistry 

84.523 Organic Reaction 

Mechanisms 

84.543 Modem Inorganic 

Chemistry 

and a choice from the following: 

84.513 Spectroscopy 

84.514 Advanced Analytical 
Chemistry 

97.503 Advanced Polymer 

Science 

Seminar/Colloquium 

During each year of residence the stu- 
dent is required to attend and participate 
in the seminar/colloquium program 
(84.601,602) and (84.603,604). A Ph.D. 
candidate is required to present two 
seminars. The topics of these seminars 
must be unrelated to the student’s thesis 
project. 

Candidacy for the Doctorate in 
Chemistry 

To be admitted to candidacy for the doc- 
torate, a student must: 

1 . Satisfy the 27 course credit require- 
ment, with a minimum Grade Point Av- 
erage of 3.0. 

2. Pass the area examinations, which in- 
cludes completion of a research pro- 
posal. 

3. Fulfill the language requirements. 

4. Inform the graduate coordinator that 
the above requirements have been com- 
pleted. 
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Course Descriptions 

84.513 Spectroscopy (3-0)3 
Prerequisite: 84.431-432 or equivalent 

A presentation of molecular spectra and mo- 
lecular structure is given to illustrate the em- 
pirical results and the theoretical background 
necessary to interpret the results. 

84.514 Advanced Analytical Chemistry 
(3-0)3 

Prerequisite: 84-313 and 314 or the 
equivalent or the permission of Analytical 
Chemistry Faculty 

This course is required of all students in the 
Analytical Chemistry and Ph.D. Environ- 
mental Studies Program. Principles of mod- 
em atomic spectroscopy, various separation 
methods and electroanalytical chemistry are 
covered. The course is designed to prepare a 
student for advanced courses in the area of 
Analytical Chemistry. 

84.515 Chemical Literature (1-0)1 
Use of the chemical library, journals, refer- 
ence works and other technical publications 
pertaining to chemical subjects. Exercises in 
finding, assembling and using such data. 

The student will be expected to assimilate the 
use of automated information retrieval and 
conduct computer assisted literature 
searches. 

84.516 Advanced Laboratory Techniques 
0-6)3 

Prerequisite: Permission of Instructor 
A study of the theory and application of the 
more advanced techniques and equipment in 
the preparation and purification of organic 
compounds, including high efficiency frac- 
tionation, vacuum and molecular distillation, 
hydrogenation and reactions in inert atmo- 
sphere. 

84.517 Glass Working (1-0)1 
Prerequisite: Permission of Instructor 

Fundamental techniques in the preparation 
and assembling of glass apparatus. 

84.519 Environmental Chemistry (3-0)3 
Prerequisite: Permission of Instructor 
The chemistry of the oceans, atmosphere and 
biosphere source and removal mechanisms of 
natural and anthropogenic substances, ther- 
modynamic and kinetic models in addition to 
instrumental analytical methods. 

84.521 Physical Organic Chemistry 
(3-0)3 

Prerequisite: 84.523, 524 or equivalent 
Modem and classical methodology in the 
study of organic reactions. Linear free en- 
ergy relationships, tracer methods, orbital 
symmetry and other selected topics will be 
covered. 

84.523 Organic Reaction Mechanisms and 

Structures (3-0)3 

Prerequisite: Permission of Instructor 
Designed to provide insight into how reac- 
tions occur and how the reactions mechanism 
is studied. Emphasis is placed on bonding, 
substitution and elimination processes, ste- 
reochemistry, and conformational analysis. 

84.524 Organic Synthesis (3-0)3 
Prerequisite: Permission of Instructor 

Mechanism, scope and limitations of impor- 
tant selected types of reactions, and designs 


of synthetic sequences. Emphasis is placed 
on reduction, oxidation, halogenation, alkyla- 
tion, and acylation reactions. 

84.526 Theory and Applications of Chro- 
matography (3-0)3 

Prerequisite: Permission of Instructor 
Coverage directed to the performance of the 
packed and capillary column for gas chroma- 
tography and HPLC. Modem injection, de- 
tector and pumping systems used in chroma- 
tography are also discussed. 

84.527 Stereochemistry (3-0)3 
The fundamental concepts of optical and 
geometrical isomerism and the relationship 
of the stereostructures to the physical and 
chemical properties of organic compounds. 

84.528 Electronanalytical Chemistry 
(3-0)3 

This course is an introduction to the theory 
and application of electroanalytical chemis- 
try. It includes a discussion of electrode pro- 
cesses, electroanalytical techniques and elec- 
trochemical instrumentation. 

84.529 Chemometrics (3-0)3 

This course is a presentation of mathematical 
techniques useful for evaluating chemical 
data. Topics addressed include: parametric 
statistics, ANOVA, regression analysis, opti- 
mization and pattern recognition. 

84.531 Statistical Thermodynamics 
(3-0)3 

Prerequisite: 84.432 or equivalent 
Fundamentals of equilibrium statistical me- 
chanics, classical and quantum statistics. 
Molecular theories of gases, crystals and 
liquids, with emphasis on chemical aspects. 
Electrolyte and non-electrolyte solutions, 
polymer and polyelectrolyte systems, chemi- 
cal equilibria and reaction rate processes. 

84.532 Advanced Physical Chemistry 
(3-0)3 

Prerequisite: Permission of Instructor 
Extension of introductory physical chemis- 
try. Open to seniors and first-year graduate 
students in chemistry and related fields. Em- 
phasis is placed on quantum chemistry of 
atoms and molecules as well as on classical 
and statistical thermodynamics. 

84.533 Physical Chemistry for Environ- 
mental Studies (3-0)3 

Prerequisite: 84.339 or 84.344, 345 
This course covers advanced physical chem- 
istry related to environmental systems and 
measurements. Topics include the funda- 
mental aspects of solution thermodynamics, 
electrolytes and non-electrolytes, electro- 
chemical theory, surface chemistry, gas laws, 
kinetics and spectroscopy. 

84.534 Quantum Chemistry (3-0)3 
Prerequisite: 84.431 or equivalent 

Principles and methods of quantum mechan- 
ics with special attention to chemical appli- 
cations, such as electronic nature of atoms 
and molecules, vibrations and rotation of 
molecules, and interaction of radiation with 
matter. 

84.535,536 Advanced Topics in Physical 
Chemistry (3-0)(3-0)6 

Selected topics and recent advances in physi- 
cal chemistry. Selection of topics is at the 
discretion of the instructor. 


84.538 Biochemical Mechanisms (3-0)3 
Prerequisite: 84.422, 523 or permission 
of instructor 

Selected biochemical reactions will be pre- 
sented from the point of view of organic re- 
action mechanisms. Kinetics, coenzyme and 
enzyme catalysis and mechanisms of oxida- 
tive phosphorylation will be emphasized. 
84.540 Chemical Kinetics (3-0)3 
Prerequisite: 84.432 or equivalent 
The theoretical and empirical treatment of 
chemical kinetic data as well as the methods 
of obtaining these data. Determination of the 
order of reactions, factors influencing rates, 
application of rate studies in establishing 
hypotheses for reaction mechanism, collision 
theory, and absolute rate theory. 

84.543 Modern Inorganic Chemistry 
(3-0)3 

Prerequisite: Permission of Instructor 
Similar to 84-443.444 but designed specifi- 
cally for graduate students. Emphasis is 
placed on the theory of the chemical bond, 
bonding in complexes, coordination theory, 
spectroscopic methods, non-aqueous solvent 
systems. 

84.544 Chemical Applications of Group 
Theory (3-0)3 

Prerequisite: 84.334, 84.543 or equiva- 
lent 

Properties of groups as applied to chemical 
systems. Development of the ligand field 
theory and prediction of electronic and 
vibrational-rotational spectra. 

84.563 Chemistry of Natural Products 
(3-0)3 

Prerequisite: 84.568,84.311 or equiva- 
lent 

An advanced subject covering the proof of 
structure of various types of natural products, 
approaches to the total synthesis of some and 
also the biosynthetic pathways. 

84.565 Heterocyclic Chemistry (3-0)3 
Prerequisite: Permission of instructor 
Classification, nomenclature, structure, syn- 
thesis and utility of the more important 
classes of heterocyclic compounds. 

84.568 Structural Analysis (3-0)3 
Prerequisite: Permission of instructor 
Practical application of instrumental data in 
the determination of the structure of organic 
compounds. Includes mass spectroscopy, 
ultraviolet spectroscopy, infrared spectros- 
copy and nuclear magnetic resonance spec- 
troscopy. 

84.585 Nuclear and Radiochemistry 

(3-0)3 

Prerequisite: Permission of Instructor 
This course stresses the fundamentals of ra- 
dioactivity, atomic nuclei, nuclear reactions, 
reactors and detection and measurement of 
radiation. Applications of material and an- 
thropogenic radioactive tracers to oceanic 
and atmospheric studies are also presented. 

84.586 Spectrochemicai Analysis 
Prerequisite: Permission of instructor 

A study of the instrumentation, theory and 
practice of atomic absorption, emission, and 
fluorescence in flames, plasmas, and electro- 
thermal atomizers. Application of these 
techniques for trace metal analysis in com- 
plex samples. 
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84387 Laser Based Analytical Methods 
Prerequisite: Permission of instructor 
A brief overview and introduction to the la- 
ser will be followed by the application of the 
laser in analytical chemistry. Topics covered 
will be atomic and molecular spectroscopy. 

A discussion of instrumentation, brief theory 
and selected results will be presented. 
84.601,602 Chemistry Seminar 
(l-0)( 1-0)2 

Required of all graduate students 
Presentation of current topics by graduate 
students. 

84.603.604 Chemistry Colloquium 
( 1 - 0)1 

Required of all graduate students 
Presentation of current topics by visiting sci- 
entists and staff. 

84.651 Selected Topics In Chemistry 
(3-0)3 

Prerequisite: Permission of instructor 
Advanced topics in various fields of chemis- 
try. Content may vary from year to year so 
that students may, by repeated enrollment, 
acquire a broad knowledge of contemporary 
chemistry. 

84.751 Advanced Projects In Chemistry 
(0-3)(0-3)2 

Special projects laboratory undertaken by a 
student to expand his or her knowledge in 
specific fields not necessarily related to his 
or her thesis. Content of project and hours 
assigned must be approved by the Depart- 
ment Chairperson. 

Graduate Research Courses in Chemistry 
84.743 Master’s Thesis in Chemistry 
3 credits 

84.746 Master’s Thesis In Chemistry 

6 credits 

84.749 Master’s Thesis In Chemistry 
9 credits 

84.753 Doctoral Dissertation in Chemistry 
3 credits 

84.756 Doctoral Dissertation in Chemistry 
6 credits 

84.759 Doctoral Dissertation in Chemis- 
try 9 credits 

POLYMER SCIENCE 
(Department of Chemistry) 
MASTER OF SCIENCE IN POLYMER 
SCIENCE 

The Polymer Science Program of the 
Department of Chemistry offers the stu- 
dent a unique opportunity for advanced 
study and research training in the grow- 
ing field of macromolecular science. 
Provision is made to include the broadest 
coverage of both practical and theoreti- 
cal aspects of polymer science, taking 
advantage of the unique facilities at the 
University of Massachusetts Lowell in 
chemistry of macromolecules, plastics 
engineering and other related fields. 


Course Requirements 

A candidate for the Master of Science 
degree in Polymer Science must have a 
minimum of 18 credit hours of course 
work, exclusive of research and seminar, 
as well as complete a 12 credit thesis 
based upon original research. Of the 
credit requirement, a minimum of 15 
credits must be taken in the Department 
of Chemistry. The remaining course 
credits (3 or more) may be taken in chem- 
istry (polymer science) or in such related 
fields as plastics, physics, mathematics, 
biology or engineering. Credit normally 
is not allowed for 400 level subjects in 
chemistry, except for those so designated 
in the catalog or approved by a student’s 
adviser. All students must take 97-601- 
602, Polymer Science Seminar and 97- 
603-64, Polymer Science Colloquium 
each year they are in residence. 

Although the design of the academic 
program is the responsibility of the 
student’s Advisory Committee, the fol- 
lowing listing provides a suggested core 
of subjects for program development. 

First Semester Subjects 


97.503 

Advanced Polymer 

Science I 

97.505 

Polymer Preparation 
and Characterization I 

97.511 

Biopolymers 

97.553 

Organic Chemistry of 
Macromolecules 

97.601 

Polymer Science 

Seminar 

84.532 

Advanced Physical 
Chemistry 

84.523 

Organic Reaction 
Mechanisms and 

Structure 

84.568 

Structural Analysis 

Second Semester Subjects 

97.504 

Advanced Polymer 

Science II 

97.506 

Polymer Preparation 
and Characterization II 

97.512 

Properties of Bulk Polymers 

97.602 

Polymer Science 

Seminar 

84.434 

Colloid and Surface 
Chemistry 

84.524 

Organic Synthesis 

26.523 

Plastics Processing 
Techniques 


Language Requirements 

There is no foreign language require- 
ment for the Master’s Degree in Polymer 
Science. 


Thesis Defense 

Each candidate for the master’s degree 
must appear for an oral examination in 
the field of polymer science before an 
examining committee. The examining 
committee will include the student’s Ad- 
visory Committee plus an additional 
graduate faculty member. The chair- 
man for the examination shall be the 
student’s thesis adviser. While only 
members of the examination committee 
may conduct the examination, all faculty 
members may attend. The examination 
is held after die thesis has been accepted 
and within a period of two weeks prior 
to the close of the final semester. 

Ph.D. - POLYMER SCIENCE AND 
Ph.D. • POLYMER SCIENCE / 
PLASTICS ENGINEERING OPTION 

Students in the Ph.D. Program in the 
Department of Chemistry may elect the 
Polymer Science or the Polymer Sci- 
ence/Plastics Engineering Option. The 
Polymer Science/Plastics Engineering 
Option doctoral program is organized 
jointly with the Department of Plastics 
Engineering. The program is designed 
to provide students with a background in 
advanced course work and laboratory 
techniques that will prepare them to 
carry out an original investigation lead- 
ing to an acceptable contribution to the 
body of contemporary knowledge in the 
fields of macromolecules or plastics. 

Plan of Program 

The doctoral degree normally requires 
four years of full-time study beyond the 
bachelor’s degree or a minimum of two 
to three years of full-time study beyond 
the master’s degree. The plan of study 
pursued by each student is dependent on 
individual requirements and is devel- 
oped through conference with his/her 
Advisory Committee (or temporary ad- 
viser). An evaluation examination in 
polymer science is given to those who 
wish to be exempted from 97-503-504. 
Students who wish to be exempted from 
97.503 or 504 should meet with the 
course instructor prior to the first class 
meeting. 

Requirements for Admission 

Requirements for admission into the 
program are the same as those for stu- 
dents entering other Ph.D. programs in 
Chemistry. It is the student’s responsi- 
bility to satisfy any admission require- 
ments stipulated for the Ph.D. in Chem- 
istry. 
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Undergraduate deficiencies in the 
student’s background must be remedied 
promptly, usually by the end of the 
student’s second semester. During this 
period, the student must also success- 
fully complete graduate courses appro- 
priate to his/her background. Students 
will not be formally admitted to the 
Ph.D. program if their grade point aver- 
age is below 3.0. 

Advisory Committee 

Upon admission the student will be 
assigned a temporary adviser by the Co- 
ordinators of the Graduate Polymer Pro- 
gram and Graduate Plastics Program. 
The student’s major thesis adviser will 
become the chairperson of the perma- 
nent Advisory Committee. 

For students who elect the plastics 
concentration, the permanent Advisory 
Committee will be composed of four 
members, two from the Department of 
Chemistry and two from the Department 
of Plastics Engineering. One of the 
committee members from the Chemistry 
Department will have the responsibility 
of advising the student in course work 
and research activities in the field of 
polymers. 

The Advisory Committee will meet at 
least once each semester to monitor the 
progress of the student’s research. 

Program Outline 

The initial part of the program is de- 
voted to formal course work. The first 
year usually is devoted to subjects in 
major branches of chemistry, polymers, 
and plastics in preparation for the 
student’s area (cumulative) examina- 
tions. The student must chose a research 
adviser before the end of the second se- 
mester and is normally expected to start 
research during the first summer. 

Language Requirements 

Pathways for satisfying the language 
requirements have been described previ- 
ously under the Chemistry section of 
this catalog. 

Written Area Examinations 

Upon formal admission to the Ph.D. 
program the student is required to pass a 
series of consecutive cumulative area 
examinations. This requirement must be 
completed by the end of the second year 
of study for students entering in the fall 
semester, and by the end of the fifth se- 
mester for students entering in the spring 
semester. Policy and grading underlying 


each examination will be announced at 
the beginning of each academic year. 

Each student must also present an oral 
defense of an original research proposal 
within six months after the completion of 
the last area exams. 

Course Requirements 

Of the 45 minimum credit requirements 
a minimum of 27 credits in course work, 
exclusive of thesis and seminar, is re- 
quired with at least four courses to be 
taken in chemistry and polymer science 
(84 and 97 prefixes). TTie remaining 
course credits may be taken in chemistry 
or selected from the courses listed below. 
Credit normally is not allowed for under- 
graduate subjects in chemistry except for 
those so designated in the catalog. Re- 
search credits (18) would then make up 
the remainder of the 45 credit require- 
ment The program of courses is the re- 
sponsibility of a student’s Advisory Com- 
mittee and must include advanced sub- 
jects in the appropriate areas of chemis- 
try, polymers, and plastics. When it is 
necessary to carry less than the normal 
credit load of 9 per semester, the student 
must apply to the chairman of the depart- 
ment through the chairman of his/her Ad- 
visory Committee for approval. 


Required Courses 

The student must take the following 
core courses: 


Polvmer $ci?n£?: 

84.568 

Structural Analysis 

84.532 

Advanced Physical 
Chemistry 

97.503 

Advanced Polymer 

Science I 

97.504 

Advanced Polymer 

Science II 

97.553 

Organic Chemistry of 
Macromolecules 

97.505 

Polymer Preparation & 
Characterization I 

97.506 

Polymer Preparations & 
Characterization II 

97.512 

Bulk Properties of 

Polymers 

Polvmer 

Science/Plastics Engineering 

Option: 


84.523 

Organic Reaction 
Mechanisms 

or 


84.568 

Structural Analysis 

84.532 

Advanced Physical 
Chemistry 

84.503 

Adv. Polymer Science I 

97.504 

Adv. Polymer Science II 


97.553 Organic Chemistry of 
Macromolecules 

97.505 Polymer Preparation 
& Characterization I 

97.506 Polymer Preparations 
& Characterization II 

97.5 12 Bulk Properties of 
Polymers 
or 

25.503 Mechanical Behavior 
of Polymers 

26.506 Polymer Structure 

26.509 Plastics Processing 
Theory I 

26.5 1 0 Plastics Processing 
Theory I 

In addition, the student must register 
for Polymer Seminar 97.601/602 and 
97.603/604 Polymer Science 
Colloquium each semester. 

The remaining formal course credits 
may be chosen from the following. 
Other courses may be used with permis- 
sion of the Dissertation Committee. 

97.511 Biopolymers 

84.434 Colloid and Surface 

Chemistry and Its Environ- 
mental Applications 

97.549 Physical Chemistry of 
Macromolecules I 

97.550 Physical Chemistry of 
Macromolecules II 

26.502 New Plastics Processing 
Techniques 

26.504 Processing, Morphology, 
and Properties 

26.507 Plastics Industry Organiza- 
tion 

25.512 Plastics Foams 

26.513 New Plastics Materials 

26.516 Composite Materials 

26.518 Product Design 

26.521 Polymerization Engineering 

26.523 Material & Energy 
Balances in Plastics 
Processing 

26.531 Survey of Synthetic 
Fibers & Fiber Structures 

26.532 Adhesives and Adhesion 

26.533/4 Coatings Science and 

Technology 

26.535 Rubber 

26.536 Rheology in Polymer 
Processing 

26.537 Engineering Properties 
of Plastics 

26.543 Survey of Plastics Materials 

26.544 Survey of Plastics Pro- 
cessing 
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Course Descriptions 
(Department of 
Chemistry) 

97.503 Advanced Polymer Science (3-0)3 

Prerequisite: Permission of Instructor 

Introduction to chain statistics and thermody- 
namics of macromolecular solutions, methods 
of study of molecular weight and chain con- 
formation, and the properties of polymers in 
bulk including viscoelasticity and crystallin- 
ity. 

97.504 Advanced Polymer Science II (3-0)3 

Prerequisite: Permission of Instructor 

A study of the principles of condensation, free 
radical, ionic, coordination and ring-opening 
polymerization. The topics include the effect 
of polymerization techniques on reaction ki- 
netics and molecular weight, and the evalua- 
tion of reactivity ratios in copolymerization 
reactions. 

97.505 Polymer Preparation and Charac- 
terization I (0-4)1 

Prerequisite: Permission of Instructor 
A laboratory course designed to acquaint the 
graduate student with the techniques used in 
the synthesis and characterization of macro- 
molecules. 

97.506 Polymer Preparation and Charac- 
terization H (0-4)1 

Prerequisite: Permission of Instructor 
An advanced laboratory in polymer science 
concerned with the instrumental study of 
macromolecules by utilization of osmometry, 
light scattering, gel permeation chromatogra- 
phy, vapor pressure osmometry and infrared 
spectroscopy. 

97.511 Biopolymers (3-0)3 

Prerequisite: Permission of Instructor 
Exploration of the synthesis, modification and 
properties of biologically derived macromol- 
ecules. Specifically, natural origin polysac- 
charides, proteins, polyesters and nucleic ac- 
ids will be discussed. An interdisciplinary 
approach between chemistry, polymer science 
and biology will be used in presenting the 
course material. 

512 Properties of Bulk Polymers (3-0)3 

Prerequisite: Permission of Instructor 
Structure and properties of bulk polymers in 
the glassy, rubbery, and crystalline states. 
Topics covered include chain statistics, rubber 
elasticity, crystalline polymers, glass transi- 
tion, segmental motion and viscoelasticity. 
97.549 Physical Chemistry of Macromol- 
ecules I (3-0)3 

Prerequisite: 97.503 or equivalent 
Physical chemistry of polymers, including 
structure and conformation, chain statistics, 
molecular weight distributions and averages, 
polymerization kinetics and classical and sta- 
tistical thermodynamics of polymer solutions. 
97.553 Organic Chemistry of Macromol- 
ecules (3-0)3 
Prerequisite: 97.503, 504 
An advanced study in polymer science con- 
cerned with the synthesis of macromolecules 
and their mechanisms of formation. 


97.602 Polymer Science Seminar 
( 1 - 0)1 

Required of all Polymer Science gradu- 
ate students. Presentation of current top- 
ics in polymer science by graduate stu- 
dents. 

97.603.604 Polymer Science Colloquium 
( 1 - 0)1 

Required of all Polymer Science graduate 
students. Presentation of current topics in 
polymer science by visiting scientists and 
staff. 

97.651 Selected Topics in Polymer Science 

(3-0)3 

Prerequisite: Permission of Instructor 
Advanced topics in various aspects of poly- 
mer science. Content may vary from year to 
year so that students may, by repeated enroll- 
ment, acquire a broad knowledge in the field 
of macromolecules. 

97.751 Advanced Projects in Polymer Sci- 
ence (0-3)1 

Special projects undertaken by a student to 
expand knowledge in a specific field not nec- 
essarily related to the thesis. Content of 
project and hours assigned must be approved 
by the Department Chairman. 

Graduate Research Courses in Polymer 
Science 

97.743 Master’s Thesis in Polymer Sci- 
ence 3 credits 

97.746 Master’s Thesis in Polymer Sci- 
ence 6 credits 

97-749 Master’s Thesis in Polymer Sci- 
ence 9 credits 

97.753 Doctoral Dissertation in Polymer 
Science 3 credits 

97.756 Doctoral Dissertation in Polymer 
Science 6 credits 

97.759 Doctoral Dissertation in Polymer 
Science 9 credits 

Candidacy for Ph.D Polymer 
Science/Plastics Engineering 
Option 

To be admitted for candidacy for the 
doctorate, a student must: 

1. Satisfy the 27 course credit re- 
quirement with a minimum grade point 
average of 3.0. 

2. Pass the area examinations which 
includes completion of the research pro- 
posal. 

3. Fulfill the language requirements. 

4. Secure the approval of his/her 
Advisory Committee and the Graduate 
Coordinator of the Department of Chem- 
istry. 

When these requirements have been 
fulfilled, the Graduate Coordinator of 
the Department of Chemistry notifies the 
Dean of the Graduate School in writing 
and recommends that the student be 
placed on the list of candidates for the 
Ph.D. degree. Admission to candidacy 
in no way guarantees the granting of the 
degree. 


Ph.D.-OPTION IN 
ENVIRONMENTAL STUDIES 

This graduate program is designed as 
an optional course of study to the tradi- 
tional Ph.D. in Chemistry for students 
with backgrounds in engineering (civil, 
environmental and chemical engineer- 
ing) and other sciences (physics, biol- 
ogy, etc.) as well as chemistry. Candi- 
dates will be exposed to advanced 
course work in chemistry and environ- 
mental engineering and will be able to 
choose an area of specialization that 
best suits their interests and previous 
experience. A combination of faculty 
from Chemistry, Work Environment and 
Civil Engineering with a variety of re- 
search expertise gives this program 
unique characteristics and affords the 
student the opportunity to perform prac- 
tical interdisciplinary research. It is ex- 
pected that most students will require at 
least four years beyond the Bachelor’s 
degree and two years past the Master’s 
degree. 

Entrance Requirements 

The applicant will have an earned 
bachelor’s degree in one of the follow- 
ing fields: chemistry, chemical or civil 
engineering, biology, environmental 
sciences, geology or physics. Students 
will be expected to have satisfactorily 
completed undergraduate courses in 
analytical, organic, and physical chem- 
istry, physics and calculus. However, 
applicants who have not completed 
courses in these areas of chemistry may 
remedy their deficiencies while in the 
program and, therefore, are encouraged 
to apply. Admissions will be deter- 
mined by a committee consisting of fac- 
ulty from the Chemistry, Work Environ- 
ment, and Civil Engineering Depart- 
ments. 

Program Outline 

A total of 57 credits are required for 
the Ph.D. program. Of these, at least 36 
credits must be in course work exclusive 
of seminar and the rest is usually in the- 
sis research. Courses shown below are 
divided into three categories: core 
course requirements (9 credits), areas of 
specialization (15 credits), and elective 
courses (12 credits). Additional elective 
courses from other departments may be 
substituted with the approval of the 
student’s Advisory Committee. In addi- 
tion, full-time students must register for 
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84.601/84.602 or 18.502 Environmental/ 
Analytical seminar every semester. 

Each student will be required to give two 
seminars on current research topics dur- 
ing their graduate career. Students in the 
Environmental program must select a 
thesis advisor by the end of the second 
semester. At this time, an Advisory 
Committee is appointed and a plan of 
study is established. The Advisory 
Committee will consist of the thesis ad- 
visor, two members from the Chemistry 
Department and two members from the 
Civil Engineering Department. An addi- 
tional member from another department 
may also be added if agreed upon by the 
student and thesis advisor. Students 
must maintain a 3.0 cumulative average 
in order to continue in the program. 

Written Area Examinations 
(Cumulative Examinations) 

Beginning in the second year of study, 
the student must pass examinations in 
their major area of specialization. The 
examinations are administered by the 
faculty associated with the program and 
are based on course work either com- 
pleted or in progress as well as seminars, 
scientific literature and accepted theory 
in the field of study. Environmental 
studies students take six cumulative ex- 
aminations each of which focuses on a 
different area of environmental science 
and analytical chemistry. Students must 
take the examinations consecutively in a 
given academic year. The topic, date, 
time and faculty member in charge of a 
particular exam in the cumulative exami- 
nation series will be given to the student 
prior to the first cumulative exam. Stu- 
dents taking cumulative exams are urged 
to meet with the individual faculty mem- 
ber preparing an exam for more specific 
information. If a student misses a cumu- 
lative exam a grade of zero will be as- 
signed. There are no makeup cumula- 
tive exams. 

Research Proposal 

A Ph.D. candidate must submit an 
original research proposal and success- 
fully pass an oral defense of that pro- 
posal in their second or third year of 
study. After consulting with their Advi- 
sory Committee, the student selects a 
suitable subject for investigation, com- 
pletes a literature survey, outlines the 
method of approach, and suggests pos- 


sible results and conclusions. The oral 
defense of this proposal is conducted by 
the student’s Advisory Committee with 
other faculty in attendance. The proposal 
must be defended within three months 
following completion of the cumulative 
examinations. 

Required Courses (24 credits): 


I. Core Courses (9 credits) 


84.514 

Advanced Analytical 
Chemistry 

84.532 

Advanced Physical 
Chemistry 

QL 


84.533 

Physical Chemistry for 
Environmental Studies 

84.523 

Organic Reaction Mecha- 


nism 

QI 


84.568 

Structural Analysis 

II. Areas of Specialization (15 credits) 
a. Analytical /Environment 

14.567 

Environmental Chemistry I 
(Aquatic Chemistry) 

14.568 

Environmental Chemistry 

II (Fate and Transport) 

84.519 

Environmental Chemistry 

III (Marine Chemistry) 

84.526 

Chromatography 

84.564 

Spectrochemical Analysis 

b. Water Environment 

14.567 

Environmental Chemistry I 
(Aquatic Chemistry) 

14.568 

Environmental Chemistry 

II (Fate and Transport) 

84.519 

Environmental Chemistry 

III (Marine Chemistry) 

14.562 

Groundwater Hydrology 

14.561 

Physical Chemical Treat- 
ment Processes 

c. Air Environment 

18.571 

Air Pollution Phenomenol- 
ogy 

18.523 

Air Resources Management 
& Control 

18.573 

Air Pollution Laboratory 
(Monitoring and analysis) 

14.568 

Environmental Chemistry 

II ( Fate and Transport) 

92.591 

Statistical Modeling and 
Data Analysis 

III. Elective Courses (12 credits) 

84.533 

Physical Chemistry for En- 
vironmental Studies 

84.532 

Advanced Physical Chem- 
istry 

84.523 

Organic Reaction Mecha- 
nisms 


84.568 Structural Analysis 

14.567 Environmental Chemistry I 
(Aquatic Chemistry) 

14.568 Environmental Chemistry II 
(Fate and Transport) 

84.519 Environmental Chemistry III 
(Marine Chemistry) 

84.526 Chromatography 

84.564 Spectrochemical Analysis 
14.562 Groundwater Hydrology 
14.561 Physical Chemical Treat- 
ment Processes 

18.568 Environmental Laboratory 

18.57 1 Air Pollution Phenomenol- 
ogy 

18.523 Air Resources Management 
18.573 Air Pollution Laboratory 
(Monitoring and Analysis) 

93.415 Advanced Atmospheric 
Dynamics I 

93.416 Advanced Atmospheric 
Dynamics II 

93.430 Atmospheric Diffusion 

18.572 Energy and the Environment 
92.591 Statistical Modeling and 

Analysis 

14.565 Industrial Waste Water 
Treatment Processes 

18.5 10 Water Resources Manage- 
ment 

18.522 Solid Waste Management 
(Municipal, Industrial and 
Hazardous) 

18.525 Epidemiology for Environ- 
mental Studies 

18.527 Environmental Law 

19.501 Industrial Hygiene 

81. xxx Wetlands Ecology 

84.515 Chemical Literature 

98.501 Radiation Safety and Control 

98.503 Radiation Biology 

98.508 Environmental Toxicology 
and Epidemiology 

Ph.D-OPTION IN BIOCHEMISTRY 

The Department of Chemistry with the 
Department of Biological Sciences has 
developed a program in biochemistry 
which results in the award of a Ph.D. in 
Chemistry. This program draws upon 
the special and diverse talents of both 
faculties, and provides the chemistry 
graduate students with both in-breadth 
class work and in-depth thesis research. 
Emphasis is on the application of mod- 
em techniques and concepts of physical 
and chemical science to the solution of 
problems of current interest in biology 
and medicine. 
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Admission Requirements and 
Removal of Undergraduate 
Deficiencies 

Admission to the program requires 
demonstration of an acceptable B.S., 
B.A., or M.S. degree in chemistry, biol- 
ogy, biochemistry or other related sci- 
ence. Students will be expected to have 
completed two semesters each of gen- 
eral, organic and physical chemistry as 
well as introductory biology. Qualifying 
examinations will indicate deficiencies 
in any of these areas. Deficiencies must 
be removed by enrolling in the corre- 
sponding undergraduate course during 
the first year in the program. 

Academic Standards for 
Retention in the Biochemistry 
Program 

The graduate student is expected to 
maintain an average of 3.0 or better in 
all his/her graduate-level courses. All 
other department requirements must also 
be met. 

Language Requirements 

The language requirements are those 
described in a previous section on 
Chemistry Dept. Ph.D. requirements. 

Degree Requirements 

There are 45 credits required for the 
Ph.D. in Chemistry, Biochemistry Op- 
tion. A total of 27 of these must be in 
formal courses while the remaining 18 
will be accrued in Doctoral Disserta- 
tion (84.753). Of the 27 required hours 
of graduate course work, the Biochemis- 
try Program requires that 18 hours are in 
the specific courses delineated below: 

Credits 


84.523 Organic Reaction 

Mechanisms 3 

84.550 Biochemistry I 3 

84.551 Biochemistry II 3 

84.538 Biochemical Mechanism 3 

84.560 Advanced Physical 

Biochemistry 3 

84.580 Advanced Analytical 

Biochemistry 3 


The remaining courses (a minimum of 
9 hours) may be selected from course in 
the Chemistry or Biology Departments 
as long as they are graduate level. The 
choice should be made in conjunction 
with the advisor. Below is a list of sug- 
gested courses. 


Credits 


84.514 

Advanced Analytical 



Chemistry 

3 

84.526 

Chromatography 

3 

84.527 

Stereochemistry 

3 

84.532 

Advanced Physical 



Chemistry 

3 

84.568 

Structural Analysis 

3 

84.515 

Chemical Literature 

3 

81.567 

Recombinant DNA 



Techniques 

2 

81.569 

Recombinant DNA 



Laboratory 

2 

81.576 

Cell Culture and 



Hybridoma 

2 

81.578 

Cell Culture an Hybri 



doma Laboratory 

2 

81.585 

Eukaryotic Gene 



Expression 

3 

81.593 

Immunobiology 

3 

97.511 

Seminars 

Biopolymers 

3 

During each semester in residence all 


full-time students must register for a one- 
credit seminar course and attend one 
seminar each week, as required by the 
Chemistry Department. The student is 
required to present two one-hour presen- 
tations during his/her residence. 

Research 

A. Initiation of Research - Preceptor 
Selection Procedure 

The dissertation research of each gradu- 
ate student may be initiated at any time 
but not later than the end of the second 
semester in the program. The student is 
advised to make serious efforts, prior to 
the summer following his/her first en- 
trance to the program, to initiate faculty 
research interviews and attempt to iden- 
tify the area of his/her research interest 
and particular research group which may 
be suitable for pursuing his/her research 
goals. 

B. Advisory Committee 
Mandatory rotations through prospective 
research preceptors’ laboratories during 
the first year of residency will aid the stu- 
dent in choosing a research advisor. Af- 
ter the student has chosen his/her re- 
search preceptor (during the second se- 
mester of residency), an Advisory Com- 
mittee will be appointed to monitor the 
progress of the student’s research at least 
twice a year. The Advisory Committee 
will be a permanent part of the student’s 
examination committees. 


Examinations 

A. Qualifying Examination 

The Biochemistry Ph.D. program requires 
that students take the qualifying examina- 
tions described in the previous section 
under Chemistry Departmental Require- 
ments. These exams are meant to be di- 
agnostic for deficiencies in core subject 
areas in which students may be asked to 
take remedial courses. 

B. Comprehensive Examination 
Parti. The cumulative examination 
Eight cumulative examinations will be 
offered during the academic year, each 
worth 10 points. The subject material for 
these exams will be announced at least 2 
weeks in advance of the exam date. To 
satisfy the requirements, each student 
must score a total of 50 points by the end 
of their second year in residence. In addi- 
tion, on at least two exams a student must 
achieve grades of 7 or higher. If the re- 
quirements are not met, each individual 
case will be reviewed and a decision will 
be made to permit an extension or to ter- 
minate the individual with an M.S. de- 
gree. 

Part 2. Oral Research Proposal 
Within six months of satisfying the cumu- 
lative exam requirement, but not later 
than June of the second year, the student 
will be required to present and defend, 
orally, a research proposal in an area of 
biochemistry related to but not identical 
to that of his/her thesis. A written copy 
of the proposed research must be distrib- 
uted to the Examination Committee at 
least one week prior to the examination. 

The Examination Committee will be 
composed of four faculty members cho- 
sen after consultation by the student with 
his/her preceptor. All members of the 
university community are welcome to 
attend these examinations. Failure to per- 
form adequately in either the written pro- 
posal or the oral defense may result in the 
student being required to complete an 
M.S. degree. Continuation toward a Ph.D. 
degree will be judged on a case by case 
basis. 

Admission to Candidacy for the 
Doctorate 

To be admitted to candidacy for the 
doctorate, a student must: 

1. Complete all required courses with nec- 
essary grade point average. There is an 
absolute minimum cumulative grade 
point average (GPA) requirement of 3.0 
for all graduate work. At the end of the 
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first semester, if a student is found to be 
below the minimum GPA, a written 
warning will be issued, placing the 
student on probation. If the cumulative 
GPA is not raised to 3.0 or higher by the 
end of the second semester in residence 
the student will automatically be 
dropped from the Ph.D. program but 
allowed to continue toward a master’s 
degree in Biochemistry with the ap- 
proval of the graduate committee. While 
completing the M.S., a candidate must 
have a minimum GPA of 3.0 and main- 
tain that GPA throughout the remainder 
of his or her career. Upon successful 
completion of the Master of Science de- 
gree, the student may reapply for admis- 
sion to the doctoral program. Each case 
will be reviewed on an individual basis 
by the Graduate Committee. Students 
reentering the Ph.D. program will then 
satisfy all the requirements for the de- 
gree including accruing 50 cumulative 
exam points from the time of reentry, 
presentation of their research proposal, 
completion of their research and thesis 
defense. Seminar presentations and 
course work accomplished to 
complete the master’s degree will, of 
course, be cumulative. 

2. Pass the General Examination and, if 
necessary, the qualifying examination. 

3. Fulfill the language requirement (as 
outlined by the Chemistry Department). 

4. Pass the cumulative examinations. 

5. Successfully present and defend the 
Oral Research Proposal. 

6. Secure approval of his/her research 
preceptor and the biochemistry commit- 
tee. When these requirements have been 
fulfilled, the Biochemistry Program Cur- 
riculum Committee will recommend that 
the graduate coordinator of the Depart- 
ment of Chemistry notify the Dean of 
the Graduate School to place the student 
on the list of candidates for the Ph.D. 
degree. Admission to candidacy in no 
way guarantees the granting of the de- 
gree. 

Successful performance of an original 
research project, completion of a written 
dissertation and subsequent successful 
public presentation and defense of the 
dissertation research will culminate in 
granting of the Ph.D. degree in Chemis- 
try. 



Course 

Descriptions 


84.538 Biochemistry Mechanisms (3-0)3 
Prerequisites: 84-551 or Permission of 
Instructor 

Discussion of various biochemical reactions 
from the point or view of organic reaction 
mechanisms. Kinetics, coenzymes and meth- 
ods of study of enzyme catalysis and mecha- 
nisms will be emphasized. 

84.550 Biochemistry I (3-0)3 

Prerequisite: 84.222 or 84.224, 84.335 or 
84.344 or Permission of Instructor 
An advanced study of the structure and prop- 
erties of proteins, nucleic acids, carbohydrates 
and lipids, including kinetics and mechanisms 
of enzyme action, and detailed description of 
metabolic pathways of carbohydrates and lip- 
ids. 

8..551 Biochemistry II (3-0)3 

Prerequisite: 84.550 or Permission of In- 
structor 

A continuation of 84.550 with emphasis on 
metabolic pathways of amino acids and 
nucleic acid, biosynthesis of proteins and se- 
lected topics in molecular biology and various 
areas of biochemistry. 

84.560 Advanced Physical Biochemistry 
(3-0)3 

Prerequisites: Biochem. I 84.550, and P. 
Chem. 84.334 or equivalent 
Physical chemistry encompasses a group of 
principles and methods helpful in solving 
many different types of problems. This 
course will present selected principles of ther- 
modynamics, kinetics, statistical thermody- 
namics and quantum mechanics as they are 
applied to biochemical systems. Various ex- 
perimental techniques will be discussed in 
view of their importance in biochemical re- 
search. 

84.580 Advanced Analytical Biochemistry 

(3-0)3 

Prerequisites: 84.550 or Permission of In- 
structor 

Analytical Biochemistry involves the separa- 
tion, detection, and analysis of biological mol- 
ecules. This course addresses advanced 
theory and applications of contemporary bio- 
chemical techniques and instrumentation. 
Topics covered include chromatographic and 
electrophoretic separation techniques, detec- 
tion of biomolecules by spectroscopy and 
radiochemical methods, biological prepara- 
tions, and structural analysis of proteins, 
nucleic acids, polysaccarides, and lipids. 
Graduate Research Courses in Biochemis- 
try 

84.753 Doctoral Dissertation in Biochemis- 
try 3 credits 

84.756 Doctorol Dissertation in Biochemis- 
try 6 credits 

84.759 Doctoral Dissertation in Biochemis- 
try 9 credits 


Elective Courses 

For course descriptions of suggested 
courses see appropriate listings in Biology 
and Chemistry. 
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COMPUTER 

SCIENCE 

DEPARTMENT 

Department Chair 
James Canning 

Assistant Professor; B.S., University 
of Maine at Orono; M.S., Iowa State 
University; Ph.D., Virginia Polytech- 
nic Institute. 

Graduate Coordinator 
Charles Steele 

Associate Professor; A.B.^A.M., Bos- 
ton College; M.S.EJE., Northeastern 
University; M.Sc., Boston University. 

Faculty 

Georges G. Grinstein, Associate 
Professor; B.S., City College of New 
York; M.S., New York University; 
Ph.D., University of Rochester. 

Ray Gumb, Professor; B.S., Massa- 
chusetts Institute of Technology; 

M.A. Emory University; Ph.D., 
Lehigh University. 

Jesse M. Heines, B.S., Massachusetts 
Institute of Technology; M.S., Uni- 
versity of Maine; Ed.D., Boston Uni- 
versity. 

Byung-Guk Kim, Assistant Profes- 
sor; B.S.E.E., Seoul National Univer- 
sity; M.S.E.E., Ph.D., University of 
Massachusetts at Amherst 
John Koegel, Assistant Professor; 
B.S.^l.S., Massachusetts Institute of 
Technology; Ph.D., Technical Univer- 
sity of Graz. 

Patrick Krolak, Professor; B.S., Uni- 
versity of Chicago; M.A., D.Sc., 
Washington University. 

Robert Lechner, Professor; B.S.E.E., 
M.S.E.E., Camegie-Mellon Univer- 
sity; Ph.D., Harvard University - Soft- 
ware Engineering Environments, Data 
Engineering, CASE. 

Haim Levkowitz, Assistant Profes- 
sor; B.A., University of Haifa;M.S.E., 
Ph.D., University of Pennsylvania. 
William Moloney, Associate Profes- 
sor; B.S..M.S., Lowell Technological 
Institute. 

Giampiero Pecelli, Professor; B.A., 
Eastern Washington State College; 
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Ph.D., The Johns Hopkins University 
- Artificial Intelligence, Uncertainty, 
Symbolic Computation. 

John C. Sieg, Assistant Professor, 

A. B., Dartmouth College; M.S., Uni- 
versity of Lowell; Ph.D., Boston Uni- 
versity. 

Stuart Smith, Associate Professor; 

B. A., Rutgers University; M.F.A., 
Brandeis University; Ed.D., Univer- 
sity of Massachusetts at Amherst. 
Thomas Wilkes, Assistant Professor; 
B.S.,M.S„ Ph.D., Georgia Institute of 
Technology. 

Adjunct Faculty 

George A. Champine, Adjunct Pro- 
fessor; B.S., MS., Ph.D., University of 
Minnesota 

Richard Holmes, Adjunct Professor, 
B.S., Harvard, Ph.D., M.I.T. 
Ramasamy Jesuraj, Adjunct Profes- 
sor; B.S., M.Sc., University of Ma- 
dras; M.S., Concordia University; 
Ph.D., McGill University. 

David Pitts, Adjunct Professor; B.S., 
M.S., Ph.D., University of Michigan. 
Gerry Pocock, Assistant Professor; 
B.S., University of Rochester; M.S., 
Ph.D., University of Massachusetts at 
Amherst. 

Ali Rafieymehr, Adjunct Professor, 
B.S., Karaj College of Mathematics 
and Economics Management, Iran; 
M.S., University of Lowell, D.Sc., 
University of Massachusetts Lowell. 
Linda Wilkens, Adjunct Professor; 

B. A., Framingham State College; 
M.S., Northeastern University; M.S., 
University of Lowell; D.Sc., Univer- 
sity of Massachusetts Lowell. 

Marion Williams, Adjunct Professor; 
B.A., Harvard/Radcliffe; M.Ed., Bos- 
ton University; M.S., University of 
Lowell; D.Sc. University of Massa- 
chusetts Lowell. 

Ifen Yang, Adjunct Progessor; B.S., 
National Taiwan Normal University, 
Taipei; M.S., University of Lowell; 
D.Sc., University of Massachusetts 
Lowell. 

University of Massachusetts 
Lowell Faculty Associated with 
Department 

Ron Pickett, Adjunct Professor, B.S., 
Dartmouth College; M.A., Ph.D., 
University of Michigan. 


Objectives and Intent 

The graduate program provides 
computer scientists with an education 
of sufficient breadth and depth to 
qualify them as leaders in both indus- 
trial and academic environments. It is 
distinguished by its emphasis on engi- 
neering aspects of Computer Science, 
with substantial exposure to the man- 
agement and design of large software 
systems; robotics and industrial appli- 
cations; VLSI design and applied 
graphics. This mission is supported 
by the University’s Center for Produc- 
tivity Enhancement and Visualization 
Institute of the University of Massa- 
chusetts Lowell and, within the de- 
partment, by the Graphics Laboratory, 
the VLSI Laboratory, the Artificial 
Intelligence Laboratory and the Sys- 
tems Laboratory. 

The program is intended primarily 
for students with undergraduate de- 
grees in computer science, or for 
those who have completed a degree in 
a related area (Electrical Engineering, 
Mechanical Engineering, Mathemat- 
ics, Physics, Management, etc.) and 
possess a substantial background in 
computer science. Recognizing the 
often interdisciplinary nature of com- 
puter science applications, the pro- 
gram features cooperation with allied 
departments in the Colleges of Arts 
and Sciences, Engineering, and Man- 
agement. Students with strong inter- 
disciplinary interests and abilities will 
be encouraged and advised on an indi- 
vidual basis. 

The Master of Science degree pro- 
gram in Computer Science serves sev- 
eral audiences, from the professional 
with extensive industrial experience 
to the recent graduate aiming ulti- 
mately for an advanced research de- 
gree. In all cases, a major objective is 
to prepare the student for a work envi- 
ronment requiring continued growth. 

The Doctor of Science degree pro- 
gram aims to provide a student, 
whether planning on an industrial or 
academic career, with a challenging 
research environment and the capacity 
to tackle theoretical or applied 
projects of major scope, depth and 
originality. 




Computer Science Department 


Resources 

The Computer Science Department, 
through its faculty members, Center for 
Productivity Enhancement, the Visual- 
ization Institute, the Graphics Research 
Laboratory, the Massachusetts Micro- 
electronic Consortium and an industrial 
advisory committee, has very strong in- 
dustrial ties. These are a source for 
short and long range research projects, 
hardware donations, student funding and 
direction. 

To support instructional and research 
activities, the Department of Computer 
Science keeps up to date with the latest 
computer hardware and software includ- 
ing RISC and CISC technologies and 
multiprocessing computers. Systems 
include several DEC VAXes and DEC 
systems, a Sequent Balance 21000, Sun 
3/280 and 4/280 servers, a Stellar 
GS2000 Graphics System, a Data Gen- 
eral AViiON 5200, and a large number 
of DEC, Sun Apollo, and Amiga work- 
stations. All systems are interconnected 
within the department, and to the rest of 
the University via high-speed fiber-optic 
cabling. The University itself is a mem- 
ber of the Massachusetts Regents Com- 
puter Network, a network of all state 
universities and colleges, which is a 
member network of the New England 
Academic and Research Network 
(NEARnet) which provides network ser- 
vices to points around the world. 

Admission Standards and Criteria 

Applicants for admission to the gradu- 
ate program, at both the Master of Sci- 
ence and Doctor of Science level, are 
expected to have an undergraduate de- 
gree in Computer Science, Mathematics, 
Physics, Engineering, or a related disci- 
pline. They should submit the official 
application obtainable from the Graduate 
School. Besides undergraduate tran- 
scripts and letters of recommendation, 
they are expected to submit an official 
score for the Graduate Record Examina- 
tion, with the general part required and 
the Advanced Computer Science part 
recommended. 

Any student may be required, at the 
discretion of the department, to com- 
plete transitional or remedial courses, 
possibly without graduate credit. To be 
considered for fully matriculated status 
in the graduate program, prospective 
students are expected to complete or 
have completed coursework in computer 
science and mathematics equivalent to 
that required of all students completing 


the junior year in the Computer Science 
undergraduate program at the University 
of Massachusetts Lowell. 

Admission to the Doctor of Science 
degree program requires the demonstra- 
tion of knowledge of Computer Science 
at the master’s degree level, as evi- 
denced by the successful completion of 
appropriate coursework. To be admitted 
to candidacy, the doctoral student must 
pass the written departmental qualifying 
examinations. At a subsequent oral ex- 
amination, the student, under the direc- 
tion of a faculty advisor, will propose a 
thesis topic and demonstrate his/her 
qualifications to pursue the research. 
Preparation of the thesis will be directed 
by a faculty advisor, and the completed 
thesis will be defended before a commit- 
tee named by the department. Represen- 
tatives of industry and other universities 
may participate in thesis direction and 
support. 


Financial Support 

The Department has a limited number 
of teaching assistantships available to 
qualified graduate students. These assis- 
tantships can be renewed for up to four 
years. Other support is available 
through the funded research programs in 
the departmental laboratories. 


MASTER OF SCIENCE DEGREE 
REQUIREMENTS: 

Each degree candidate will be re- 
quired to pass, with an average of B or 
better, and not more than two grades 
below B, the following minimum num- 
ber of credits, distributed to include one 
major and one minor area: 

Corecourses 15 credits (91.502, 

91.503,91.515, 
91.523,91.551) 

Major area 6 credits (2 courses 

beyond the core) 

Minor area 6 credits (2 courses 

beyond the core) 

Elective 3 credits (exclusive of 

91.500) 


Total 30 credits. 

An optional master’s thesis can be 
substituted for at most six credits, and 
can be used to substitute for one course 
in a major area and an elective. 


DOCTOR OF SCIENCE DEGREE 
COURSEWORK REQUIREMENTS 

(beyond the M.S. degree): 

Major area 6 credits 

Minor Area I 6 credits 


Minor Area II 6 credits 

D.Sc. Thesis 24 credits 

Total 42 credits 

The major and minor area course re- 
quirements for the Sc.D. degree are 
above and beyond the corresponding 
requirements for the master’s degree, but 
may continue and deepen specializations 
begun at that level. 

The other formal requirements for the 
Sc.D. degree include the completion of a 
written departmental qualifying exami- 
nation covering the material of the 
master’s degree core courses and of ap- 
propriate material from the area of pro- 
gramming language design and imple- 
mentation; the submission and defense 
at an oral examination of a thesis pro- 
posal, and the final defense of the com- 
pleted thesis through another oral exami- 
nation. 

Course Descriptions 


91.500 Fundamentals of Computer Sci- 
ence (3,0)3 

Prerequisite: three semesters of calculus. 
This is a remedial course, not open for credit 
toward a Computer Science degree. Math- 
ematical topics necessary for graduate study 
in computer science: review of sets, rela- 
tions, functions; elementary combinatorics; 
summation calculus, recurrences, generating 
functions; logic; machines and languages. 

91.502 Foundations of Computer Science 
(3,0)3 

Prerequisites: 91 .500 and 91 .303. 

An advanced introduction to theoretical com- 
puter science. This course will cover the 
fundamentals of logic, automata, formal lan- 
guage and computability theory. 

91.503 Algorithms (3,0)3 

Prerequisites: 91.500 and 91.303. Co- 
requisite: 91.502. 

Abstract types, lists, trees, graphs, sets; rel- 
evant algorithms and their worst and average 
case analyses; fast transforms; polynomial, 
integer and matrix algorithms; 
NP-completeness . 

91.504 Advanced Algorithms (3,0)3 
Topics in computability, complexity and 
analysis of algorithms. 

91.505 Formal Languages and Automata 
(3,0)3 

Prerequisites: 91.502 and 91.503. 
Languages, grammars and recognizers; 
Chomsky hierarchy; finite state machines 
and regular languages; PDAs and 
context-free languages; context-sensitive 
languages and their recognition; Turing Ma- 
chines; open and unsolvable problems. 

91.506 Theory of Computation (3,0)3 
Prerequisites: 91.502 and 91.503. 

Examination of models of computation: Tur- 
ing Machines, Markov algorithms, etc. Re- 
cursive function theory; selected topics. 
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91.507 Computational Algebra (3,0)3 
Prerequisites: 91.502 and 91.503. 

Construction of software for algebraic prob- 
lems: linear systems, eigenvalues; singular 
value decomposition; examination of cur- 
rently available systems. 

91.508 Parallel Algorithms (3,0)3 
Prerequisites: 91.502 and 91.503. 

Topics in Algorithm Design and Analysis; 
mapping and modeling; issues in complexity; 
lower bounds; models of parallel computa- 
tion. 

91.510 Topics in Fundamentals of Com- 
puter Science (3,0)3 
Topics of mutual interest to the instructor 
and student(s). 

91.512 Real Time Systems (3,0)3 
Prerequisites: 91.503 and 91.515 
The aim of this course is to introduce stu- 
dents to the real-time systems. Real time 
systems are those systems in which the cor- 
rectness of the system depends not only on 
the logic result of the computation but also 
on the time at which the results are produced. 
The course follows a seminar format in 
which students are responsible for presenting 
the various aspects of the real-time systems. 
Several of the areas covered include: ^speci- 
fication, design, and analysis, 2) languages, 

3) real-time operating systems, 4) architec- 
tures and hardware, 5) communication, 6) 
fault tolerance, and 7) case studies and appli- 
cations. 

91.515 Operating Systems 1(3, 0)3 
Prerequisites: 91.301, 91.308 and 91.503. 

The latter can be a co-requisite rather than a 
prerequisite. 

A functional view of multiprocessing operat- 
ing systems including processor, memory, 
peripheral, and file systems management in 
batch, time-sharing, real time and distributed 
systems targeted for various hardware. An 
OS simulation is a required programming 
project. 

91.516 Operating Systems II (3,0)3 
Prerequisites: 91.503 and 91.515. 

The design and implementation of an interac- 
tive multiprocessing operating system to run 
on a bare hardware system. Separate teams 
manage the major subsystems with in-class 
design reviews to coordinate system integra- 
tion. A functioning system is a class require- 
ment. 

91.517 Systems Programming (3,0)3 
Prerequisites: 91.503 and 91.515; 91.516. 

The design and implementation of assem- 
blers, linkers, loaders, editors and higher 
level translation software. Various systems 
software will be integrated under the operat- 
ing system built in 91.516 to facilitate a com- 
plete programming environment. 

91.518 Performance Evaluation (3,0)3 
Prerequisites: 91.503, 91.515 and permis- 
sion of the instructor. 

Creation of mathematical models of various 
computer systems and networks; application 
of queuing theory to evaluation, prediction of 
behavior and comparison of model perfor- 
mance. 

91.519 Distributed Operating Systems 

(3,0)3 

Prerequisite: 91.503 and 91.515 


Topics will include: design paradigms for 
distributed systems; load balancing and work 
distribution; naming, searching and protec- 
tion in distributed systems; reliability and 
fault tolerance; case studies of existing sys- 
tems. Project required. 

91.520 Topics in Operating Systems 

(3,0)3 

Topics of mutual interest to the instructor 
and student(s). 

91.523 Software Engineering I: Struc- 
tured Analysis & Design (3,0)3 

Prerequisites: 91.301 and 91.503. 

A team-based project lab course on the de- 
sign, implementation and testing of large 
software projects; life cycle concept, 
data-flow, data-structure and algebraic speci- 
fication methods, structured analysis and 
testing. 

91.524 Software Engineering II: Valida- 
tion and Verification (3,0)3 

Prerequisites: 91.503 and either 91.523 or 
91.412. 

Comparative analysis of program develop- 
ment support systems, structured testing and 
rapid prototyping tools for large software 
systems. Introduction to formal specifica- 
tions and proof-of-correctness. Students will 
contribute to ongoing software tool develop- 
ment projects. 

91.526 Project Management (3,0)3 
Prerequisites:91.503 and 91.523 

Integration of management and software en- 
gineering concepts within a project manage- 
ment context; topics include general manage- 
ment techniques, models and metrics, case 
studies and a significant class project. 

91.527 Human Factors (3,0)3 
Prerequisites: 91.503 and 91.523. 

An examination of the factors that contribute 
to well-engineered user interfaces for a wide 
variety of programs. Consideration of screen 
design, programming technique, and input 
devices. Review of human factors, literature, 
and analysis of statistical methods used in 
human factors research. 

91.528 Software Engineering for Com- 
puter-Aided Design (3,0)3 

Prerequisites: 91.412 OR 91.523, and 
91.503. 

Recommended prior background in VS LI 
Design, DBMS, Graphics. Software design 
for computer-aided engineering (CAE) work- 
stations. Algorithms for logic simulation, 
layout, placement, routing, testing, silicon 
assembly and compilation, and CAD data- 
base management; actual development of 
CAE tools. 

91.529 Introduction to Computer-Aided 
Design (3,0)3 

Prerequisites: 91.503 and 91.523 
The design, specification, implementation 
and testing of CAD applications, including 
geometric and data-base modeling, integrated 
multiple system concepts (with CAM and 
CAE), standards and tools. 

91.530 Topics in Software Engineering 

(3,0)3 

Topics of mutual interest to the instructor 
and student(s). 


91.531 Programming Language Design 

(3,0)3 

Prerequisites: 91.301 or 91.406, and 
91.502 

Description, structures, and design philoso- 
phies of high level programming languages. 
Design aspects of names and types, data and 
control structures, and features for data ab- 
straction and modularity. Concepts of func- 
tional, logic, object-oriented, concurrent, 
distributed, and real-time programming lan- 
guages. A design project is required. 

91.534 Compiler Construction I (3,0)3 
Prerequisites: 91.301 and 91.503. 

This course implements a compiler for a 
complete language. Topics include LL and 
LR parsing, parser generators, semantics 
analysis, code generation including 
Graham-Gainville code generators, and opti- 
mization. Programming project required. 

91.535 Compiler Construction II (3,0)3 
Prerequisite: 91.534 

Continuation of 91.534 

91.538 Semantics of Programming Lan- 
guages (3,0)3 

Prerequisite: 91.301 and 91.502 
This course covers various semantic models 
with an emphasis on the Scott-Strachey 
denotational approach. Project required. 

91.539 Computational Logic (3,0)3 
Prerequisite: 91.301 and 91.502 

Semidecision procedures for first-order logic 
and their correctness. Tableaus, unification, 
and resolution. Horn clauses and logic pro- 
gramming. Selected topics in areas such as 
nonstandard logics and architectures. 

91.540 Topics in Languages and Compila- 
tion (3,0)3 

Topics of mutual interest to the instructor 
and student(s). 

91.541 Scientific Visualization (4,0)4 
Prerequisite: 91.503 

Topics from the current literature. This 
course looks at classical and novel method- 
ologies for the visualization of large amounts 
of data. Examples from the medical literature 
and from other areas of application will be 
studied in substantial detail. 

91.542 Vision and Imaging Systems 

(3,0)3 

Prerequisite: 91.503 

Fundamentals of vision. Mathematical tech- 
niques for signal processing; continuous and 
discrete images; binary images; segmenta- 
tion; edges and edge finding; reflectance 
map; optical flow; photogrammetry; pattern 
classification; polyhedral objects; extended 
Gaussian images. A project will be required. 

91.543 Artificial Intelligence (3,0)3 
Prerequisites: 91.301 and 91.503. 

Search and games, knowledge representation 
paradigms, natural language understanding, 
planning, perception. Use of the LISP lan- 
guage for one or more programming projects. 
91.545 Knowledge Based Systems 

(3,0)3 

Prerequisite: 91.543. 

Rule and non-rule based systems, knowledge 
acquisition and representation, inference un- 
der uncertainty. Well known systems from 
the recent literature will be examined. Re- 
search projects will be assigned. 
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91.546 Computer Graphics (3,0)3 
Prerequisite: 91.503 and 91.515 

Introduction to the hardware, software and 
mathematics of 2 and 3 dimensional interac- 
tive computer graphics systems, including 
standards, modeling, transformations, 
hidden-surface removal, shading and realism. 

91.547 Computer Graphics IT (3,0)3 
Prerequisite: 91.546. 

Lighting models, photorealism, animation, 
constructive solid geometry and distributed 
graphics. 

91.548 Robotics I (3,0)3 

Prerequisite: 91.503 and 91.515 

Theory of robotics control, manipulation and 
vision; current industrial techniques and ap- 
plications; vision and sensors; factory of the 
future and productivity. 

91.549 Robotics H (3,0)3 

Prerequisite: 91.548. 

Intelligent manufacturing, expert systems for 
CAD/CAM, autonomous robots, computer 
integrated manufacturing, robotic planning 
and topics in advanced sensors. 

91.550 Topics in Graphics, Robotics and 

Artificial Intelligence (3,0)3 

Topics of mutual interest to the instructor 
and student(s). 

91.551 Computer Architecture (3,0)3 
Prerequisites: 91.305 and 91.503. 

An advanced study of computer system orga- 
nization. Topics include data path design, 
control, ALUs, memory organization, distrib- 
uted processing, theories of parallel comput- 
ing, advanced architectures, computer com- 
munication. 

91.553 Parallel Processing (3,0)3 
Prerequisites: 91.515 and 91.551. 

Sequent and Intel IPSC will be required. 
91.555 Computer Networks (3,0)3 
Prerequisite: 91.563. 

Primary emphasis of the course shall be on 
performance analysis of network protocols as 
well as detailed studies of various protocol 
layers from existing networks. Topics cov- 
ered are ISO reference model, EBM SNA, 
Local Area Networks and ISDN (Integrated 
services Digital Network). 

91.560 Topics In Architecture (3,0)3 
Topics of mutual interest to the instructor 
and student(s). 

91.563 Data Communications I (3,0)3 
Prerequisites: 91.503. 

Resources sharing; computer traffic charac- 
terizations; multiplexing; network structure; 
packet switching and other switching tech- 
niques; design and optimization; protocols; 
routing and flow control; simulation and 
measurement; communications processors. 

91.564 Data Communications II (3,0)3 
Continuation of 91 .563. 

91.570 Topics in Data Communications 

(3,0)3 

Topics of mutual interest to the instructor 
and student(s). 

91.573 Data Base I (3,0)3 

Prerequisite: 91.503 and 91.515 
Study of various database models including 
hierarchical, network, and relational, entity- 
relationship, and object oriented models. 

This course also covers data design, integ- 
rity, security, concurrency, recovery, query 
processing, and distribution. 


91.574 Data Base II (3,0)3 

Prerequisite: 91.573. 

Continuation of Data Base I. Various issues 
in the implementation of database systems 
will be covered. 

91.580 Topics in Database Systems 

(3,0)3 

Topics of mutual interest to the instructor 
and student(s). 

91.581 Organization of Programming 

Languages (3,0)3 

Prerequisite: 91.204. 

Analytical approach to the study of program- 
ming languages. Description of the salient 
features of the imperative, functional, logic 
and object-oriented programming paradigms 
in a suitable metalanguage such as Scheme. 
Topics include iteration, recursion, 
higher -order functions, types, inheritance, 
unification, message passing, orders of 
evaluation, and scope rules. Elementary syn- 
tactic and semantic descriptions. Implemen- 
tation of simple interpreters. 

91.583 Analysis of Algorithms (3,0)3 
Prerequisites: 91.201 and 92.322 
A development of more sophisticated ideas 
in data type and structure, with an introduc- 
tion to the connection between data struc- 
tures and the algorithms they support. Data 
abstraction. Controlled access structures. 
Trees, lists, graphs, arrays; elementary con- 
sideration of algorithm design strategy: 
backtracking, greedy strategy, divide and 
conquer, branch and bound. Elementary 
techniques for analysis: recursion equations, 
estimation methods, elementary combinato- 
rial arguments. Examination of problem 
areas such as searching, sorting, shortest 
path, matrix and polynomial operations, and 
the indicated representations and algorithms. 
The student will be expected to use the tech- 
niques learned in this course and in previous 
courses to solve a number of logically com- 
plex programming problems. 

91.585 Comuter Architecture (3,0)3 
Prerequisites: 91.203, 16.267, 91-102 
An examination of the basic functional com- 
ponents of a computer system including the 
CPU, memory systems, and I/O systems. 
Each of these three areas will be developed 
in detail with a focus on the system design 
and component integration. Topics will in- 
clude CPU control and ALU operation, com- 
puter timing, data address and I/O bus activ- 
ity, addressing model, programmed and 
DMA I/O, and instruction sets and micro- 
code. 

91.588 Introduction to Operating Systems 

(3,0)3 

Prerequisite: 91.305 

An introduction to major operating systems 
and their components. Topics include pro- 
cesses, concurrency and synchronization, 
deadlock, processor allocation, memory 
management, I/O devices and file manage- 
ment, and distributed processing. Tech- 
niques in operating system design, imple- 
mentation, and evaluation will be examined. 
91.590 Topics in Computing Theory 

(3,0)3 

Topics of mutual interest to the instructor 
and student(s) 


91.591 

Project 

(3,0)3 

91.592 

Directed Study 

(3,0)3 

91.601 

Directed Research 

(3,0)3 

91.701 

Directed Research 

(3,0)3 

91.702 

Directed Research 

(6,0)6 

91.703 

Directed Research 

(9,0)9 

91.704 

Directed Research 

(12,0)12 

91-733 

Masters Project 

(3,0)3 

91.743 

Masters Thesis 

(3,0)3 

91.746 

Masters Thesis 

(6,0)6 

91.753 

Doctoral Dissertation 

(3,0)3 

91.756 

Doctoral Dissertation 

(6,0)6 

91.759 

Doctoral Dissertation 

(9,0)9 
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DEPARTMENT OF 

CRIMINAL 

JUSTICE 

Department Chair 
Joseph W. Lipchitz 

Professor; B.A., M.A. University of 
Massachusetts; Ph.D. Case Western 
University. 

Graduate Coordinator 
Larry J. Siegel 

Professor; B.A., City College of New 
York; M.A., Ph.D., State University of 
New York at Albany. 

Faculty 

Eva S. Buzawa, Professor; B.A., 
University of Rochester; M.S., Ph.D., 
Michigan State University. 

James M. Byrne, Professor; B.A., 
University of Massachusetts; M.A., 
Ph.D., Rutgers University. 

Gerald T. Hotaling, Professor; B.A., 
University of Delaware; M.A., Ph.D., 
University of New Hampshire. 

Alan J. Lincoln, Professor; B.S., 
Michigan State University; M.S., 
M.A., Ph J)., University of Massachu- 
setts. 

Joseph W, Lipchitz, Professor; B.A., 
M.A. University of Massachusetts; 
Ph.D., Case Western University, 
Renee G. Kasinsky, Associate Pro- 
fessor, B.A., M.A., Ph.D., University 
of California, Berkeley. 

Larry J. Siegel, Professor; B.A., City 
College of New York, M.A., Ph.D. 
State University of New York, Al- 
bany. 

Adjunct Faculty 

Ronald P. Corbett, Jr., A.B, Harvard 
University; M.S., Northeastern Uni- 
versity; Ed.D., University of Massa- 
chusetts Amherst. 

Donald Cochran, B.A., Stonehenge 
College; M.A., Salem State College; 
C.O.D., University of Massachusetts 
Amherst; D.C., University of Massa- 
chusetts Amherst 


MASTER OF ARTS IN CRIMINAL 
JUSTICE 

Program Objectives 

The Master of Arts in Criminal Justice 
program is designed to meet the diverse 
needs of criminal justice professionals in 
the Commonwealth of Massachusetts. 
Courses are offered in three separate 
subject areas: (1) technology and re- 
search in criminal justice, (2) criminal 
justice management and planning, and 
(3) crime and the community. The pro- 
gram has been designed to accomplish a 
number of important objectives: 

1. To meet the needs of the Common- 
wealth of Massachusetts for criminal 
justice graduates to fill positions in 
teaching, research, and management in 
criminal justice agencies. 

2. To prepare students for leadership po- 
sitions in the administration of criminal 
justice agencies at the local, state and 
federal levels as well as in the private 
sector. 

3. To assist students in applying theory 
and research to real-world problems in 
criminal justice. 

4. To prepare students to conduct quality 
research on crime measurement, causa- 
tion, impact, and the effect of state and 
local policies on crime. 

5. To provide students with knowledge 
about methods of crime control in public 
and private settings. 

6. To provide students with a thorough 
knowledge of the development of cur- 
rent issues in criminal justice and the 
relationship of criminal justice to other 
social and behavioral sciences. 

7. To train students in the application of 
computer technology to decision-making 
in the criminal justice system. 

8. To prepare students to apply skills in 
research, technology, management and 
intervention to the unique needs of their 
communities. 

Expected Academic/ 

Professional/Occupational 

Results 

It is anticipated that the program will 
serve typically four types of students: 

1. Those seeking a terminal master’s de- 
gree as a prerequisite for entry into the 
criminal justice field. 

2. Those currently in service in the 
criminal justice system who seek to 
broaden their skills and obtain 
job-related knowledge and expertise. 

3. Those currently in the criminal justice 
system seeking to specialize and/or work 


in some other area of the system. 

4. Those currently in the system or 
pre-service who wish to obtain the train- 
ing and expertise necessary to meet the 
growing need for teaching criminal jus- 
tice at the community college level. 

In addition, the program will meet the 
needs of students considering prepara- 
tion for eventual doctoral work in crimi- 
nal justice or related fields. 

Admission Requirements 

Applicants should have the ability to 
pursue graduate education, as 
demonstrated by: 

1. Graduation from an accredited 
four-year institution. 

2. Minimum undergraduate grade 
point average of 2.8 or higher. 

3. Acceptable scores on the Graduate 
Record Examination Aptitude Test. Use 
of the GMAT scores may be approved 
by the Graduate Coordinator. 

4. Three letters of reference from indi- 
viduals familiar with the educational 
and/or professional performance of the 
applicant. 

5. Two copies of a complete and offi- 
cial transcript from each undergraduate 
and graduate institution attended. 

6. An interview may be requested by 
the Graduate Admissions Committee. 

Students with a Bachelor’s degree 
from an accredited program who have a 
grade point average between 2.5 and 
2.79 may, with the permission of the 
Graduate Coordinator, take no more 
than two courses as non-degree students. 
These non-degree students are allowed 
to take 44-501 Foundations of Criminal 
Justice Scholarship and 44-503 Admin- 
istration of Justice or other courses with 
approval. If they successfully complete 
these two courses with a grade of B or 
better, they may then make formal appli- 
cation to the program, submitting all re- 
quired credentials. The Graduate Com- 
mittee of the Criminal Justice Depart- 
ment then will review all relevant infor- 
mation and make a decision regarding 
admisssion to the program. 

Students may be admitted in one of three 
categories: 

1 . Matriculated student — a fully ac- 
cepted degree candidate who meets all 
criteria. 
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2. Matriculated with conditions — from 
time to time a student may be accepted 
conditionally into the program. To be- 
come a fully matriculated student, the 
student must receive at least a 3.0 grade 
point average in nine credit hours of 
criminal justice graduate level courses, 
while also completing any conditions 
established by the entrance committee. 

3. Non-degree — when space permits, 
qualified students will be allowed to en- 
roll in selected courses. Subsequent ap- 
plication to the program will permit 
transfer into the program of no more 
than twelve credits of course work with 
grades of B or better. 

Degree Requirements 

All students will complete a minimum 
of 33 credits for the Master of Arts de- 
gree. Included in the 33 credit require- 
ment is a core course sequence of 15 
credits. The core consist of: 

44-501 Foundations of Criminal 

Justice Scholarship 3 cr. 

44-503 Administration of Justice3 cr. 

44-521 Criminological Theory 3 cr. 

44-580 Quantitative Analysis in 

Criminal Justice 3 cr. 

44-590 Research Methods in 

Criminal Justice 3cr. 

In addition, all students must complete 
one of the following: 

44-733 Master’s Project 3 cr. 

or 

44-743/746 Master’s Thesis 6 cr. 

B.S./M.A. OPTION 

Undergraduate Criminal Justice majors 
at the University of Massachusetts 
Lowell may enroll in a B.A./M.A. pro- 
gram that allows students to complete 
both degrees in five years. Contact the 
Graduate Coordinator for additional in- 
formation. 

Degree Program 

During the first year of full-time study, 
students are expected to complete four 
of the five core courses. The decision to 
complete either a thesis or a master’s 
project will be made before the end of 
the first academic year. The consider- 
ation of possible research topics will be 
made during the first year. During the 
second year of full time study, students 
will enroll in either thesis or project. Se- 
lected specialty courses will be taken 
during the second or subsequent year. 

With the approval of the academic ad- 
visor, students may select up to nine 


credits of graduate level courses in other 
programs at the university. Two courses 
in Community Social Psychology are 
currently cross-listed with Criminal Jus- 
tice and may be applied as courses 
within the major Community Dynam- 
ics: Intervention and Change, and Pro- 
gram Evaluation. 

Students will be assigned an academic 
advisor when entering the program. In- 
dividual programs will be developed 
consistent with the student’s needs and 
goals. Students will be required to 
maintain a 3.0 cumulative average. If a 
student should receive a grade of BC or 
C, the academic advisor will meet with 
the student to discuss methods of im- 
proving performance. No more than six 
credits of C or BC my be counted to- 
ward the degree. If a student should re- 
ceive a second C or BC, there will be a 
review by the Graduate Committee for 
such actions as a warning, probation, or 
loss of degree candidacy. Such action 
will be subject to the approval of the 
Graduate Dean. 

Any student whose credit load is less 
than full time will meet at least once a 
semester with his/her advisor to discuss 
and review progress toward the degree. 
All requirements for the degree must be 
completed within five years of the time 
the student was first admitted as a ma- 
triculated student. 

Master’s Thesis 

The thesis will be completed under the 
direction of a mutually acceptable thesis 
advisor. The thesis proposal conjunc- 
tion with the must be approved by the 
thesis advisor and Graduate Coordinator. 
An approved copy of the proposal will 
be filed with the Graduate Coordinator. 
The thesis will represent the student’s 
ability to formulate, carry out, and 
present a significant research project. A 
“defense of thesis” will be conducted 
before a panel including the thesis advi- 
sor (chair), a committee member chosen 
by the student and approved by the de- 
partment, and a third member selected 
by the Graduate Coordinator. 

Course of Study 

Once the required core courses (see*) 
are completed, students are free to 
choose the remaining courses in their 
program of study. There are three pos- 
sible concentrations: (1) technology 
and research, (2) management and 
planning, and (3) crime and the commu- 
nity. Students should meet with their 


advisor to develop an individualized 
course of study that best meets their in- 
terests and needs. 


Course Descriptions 

AREA 1: TECHNOLOGY AND RE- 
SEARCH 

*44.501 Foundation of Criminal Justice 
Scholarship (3-0)3 
This course is designed to improve the tech- 
nical writing skills of criminal justice gradu- 
ate students. Emphasis will be on the funda- 
mentals of written (and oral) report prepara- 
tion. 

*44.590 Research Methods in Criminal 
Justice (3-0)3 

Students are introduced to the essential ele- 
ments of criminal justice research, including 
criminal justice data sources, 
conceptualization and measurement, the use 
of experimental and quasi-experimental de- 
signs, survey research, document studies, 
and ethnographies. The use of computers as 
a research tool will be covered. 

44.591 Research Methods in Criminai 

Justice H (3-0)3 

Specific practice in the definition, design and 
execution of a research project and an analy- 
sis of the impact of contemporary criminal 
justice research on policy development. 
Computer applications will be examined. 
44.530 Technology and the Law (3-0)3 
The response of the legal system to techno- 
logical changes in science, engineering and 
medicine as they affect both the law and the 
criminal justice professional. 

*44.580 Quantitative Analysis in Criminal 
Justice (3-0)3 

Students are introduced to a variety of statis- 
tical techniques applicable to problem solv- 
ing in the criminal justice system. This 
course is designed for both producers and 
consumers of criminal justice research. 

44.592 Criminal Justice Information Sys- 
tems (3-0)3 

A comprehensive examination of the devel- 
opment, utilization and evaluation of 
computer-based information systems in 
criminal justice agencies. Focus on the de- 
velopment of management information sys- 
tems. 

44.593 Computer Crime and Security 
(3-0)3 

Examination of the causes and consequences 
of computer crime, as well as the criminal 
justice system’s response to the problem. 
44.680 Special Topics in Technology and 
Research (3-0)3 

Possible topics will include models of deci- 
sion making, social indicators, comparative 
research in criminal justice, prediction meth- 
ods, and advanced statistics for criminal jus- 
tice. 

44.690 Advanced Quantitative Analysis 
(3-0)3 

The application of advanced statistical tech- 
niques to research problems in criminal jus- 
tice. A variety of multivariate statistical 
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techniques will be examined, including OLS 
regression, discriminant analysis, and 
LOGIT and PROBIT models. 

44.691 Directed Study in Criminal Jus- 
tice (3-0)3 

This course is designed as an independent 
study of a subject not offered in the standard 
curriculum. 

44.692 Computer Applications in Crimi- 
nal Justice (3-0)3 

Application of computer technology to 
decision-making in the criminal justice sys- 
tem. A variety of computer applications are 
presented including computer mapping, fore- 
casting techniques, simulations and model- 
ing. 

44.733 Master’s Project (3-0)3 

This course will require the production of a 
significant research or analytical study under 
the immediate direction of a faculty member 
and under the general approval of a facultly 
committee of no fewer than two members. 
Normally such a project will be in coopera- 
tion with some professional criminal justice 
agency. 

44.743 Master’s Thesis (3, 6-0)3 

44.746 Master’s Thesis (3, 6-0)6 

AREA II: CRIMINAL JUSTICE MAN- 
AGEMENT AND PLANNING 
*44.503 Adminstration of Justice (3- 
0)3 

An examination of the administration of fed- 
eral, state and local criminal justice agencies 
in the United States, including the key con- 
cepts in criminal law and procedure. 

44.511 Planning and Program Develop- 
ment (3-0)3 

Examination of the techniques of planning 
and program development in criminal justice 
agencies. Introduction to lthe key steps in 
the planning process, and the program de- 
sign. 

44.531 Law of Administrative Procedures 
(3-0)3 

General principles of administrative law, 
labor law, application of principles, law en- 
forcement policy making, and implementa- 
tion of constitutional safeguards. Examina- 
tion of police unions and political activity. 
44.550 Issues in Correctional Administra- 
tion (3-0)3 

Specific analysis of the management of cor- 
rectional institutions, including custody, 
classification, reception, programming, re- 
lease, staffing, scheduling, collective bar- 
gaining, prisoners’ rights, and other related 
issues. 

44.570 Criminal Justice Management and 
Planning (3-0)3 

A range of criminal justice management is- 
sues are addressed, including organizational 
structure, purpose, rewards and relationships, 
leadership and management styles, and the 
development of effective change strategies 
by criminal justice agencies. The complex 
role of the criminal justice manager in both 
the adult and juvenile justice system is em- 
phasized. 

44.572 Personnel Administration (3- 
0)3 

Explores current controversies in areas of 
significant change in personnel administra- 


tion of criminal justice agencies. Includes 
collective bargaining, professionalism, moti- 
vation, training, productivity, and account- 
ability. 

44.573 Public Policy and the Criminal 
Justice System (3-0)3 

Analysis of the interrelationship of criminal 
justice system components and the political 
setting surrounding the formulation and ad- 
ministration of public policies for crime con- 
trol. 

44.681 Special Topics in Management and 
Planning (3-0)3 

Courses may include decision theory, bud- 
geting, new managerial perspectives, affir- 
mative action, crime scene management and 
issues in court administration. 

AREA HI: CRIME AND THE COMMU- 
NITY 

44.520 Crime and the Community (3-0)3 
Examines the factors that affect both per- 
sonal and property crime in different com- 
munities. A variety of community -oriented 
police, court and correctional crime control 
strategies will be critically analyzed. 

*44.521 Criminological Theory (3-0)3 
A detailed examination of the best known 
and most influential theories of crime causa- 
tion. Topics include: (1) theory construc- 
tion, (2) hypothesis testing, (3) theory inte- 
gration, and (4) the links among theory, re- 
search and policy. 

44.522 Victimology (3-0)3 

An examination of the characteristics and life 
styles of crime victims and the impact of 
their victimization. The treatment of victims 
by the criminal justice system will be exam- 
ined along with possible reforms in these 
approaches. 

44.533 Elite Deviance and White Collar 
Crime (3-0)3 

Examines the systematic violation of the 
laws and ethics of business and politics. The 
structure of power and privilege in relation to 
both political and economic deviance. 

44.561 Minorities and the Criminal Jus- 
tice System (3-0)3 

Both social and legal consequences of racism 
and discrimination will be discussed as they 
pertain to minorities and the criminal justice 
system. 

44.621 Crime and Crime Prevention in 

Public Places (3-0)3 

Examination of current theory and research 
on crimes in schools, libraries, museums, 
mass transit, parks, and other public places. 
Crime prevention and security programs ap- 
propriate for these public places will be 
emphaisized. 

44.622 Family Violence: System Response 
(3-0)3 

The causes and consequences of intra-family 
violence will be examined. Topics will in- 
clude child abuse and neglect, sexual abuse, 
spouse abuse, and abuse of the elderly. Al- 
ternative techniques for dealing with these 
problems will be stressed. 

44.635 Constitutional Rights in Criminal 
Procedure (3-0)3 

An examination of constitutional rights 
through the most recent decisions. This in- 


cludes an analysis of the 1st, 4th, 5th, 6th, 
8th, 9th and 14th amendments ( i.e., search 
and seizure, arrests, bail, juries, trials, cruel 
and unusual punishment, etc.) 

44.650 Community-Based Corrections 
(3-0)3 

The history and development of programs 
relating to community treatment of offend- 
ers; the philosophies and programs dealing 
with the rehabilitation and integration of the 
offender into society. 

44.675 Community Relations for Crimi- 
nal Justice Professionals (3-0)3 
Research underlying the ideal of effective 
communication and persuasion. The appli- 
cation of communication theory to relevant 
situations. Preventing and dealing with po- 
tential crises. 

44.682 Special Topics in Crime and the 
Community (3-0)3 
Topics may include victim compensation, 
sexual offenders, crisis management, com- 
parative studies of crime and crime preven- 
tion, women and crime and intensive super- 
vision in probation and parole. 
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DEPARTMENT OF 
MATHEMATICS 

Department Chair 
Kenneth M. Levassour 

Associate Professor; B.A., St 
Anselm’s College; M.S., Ph.D., Uni- 
versity of Rhode Island. 

Graduate Coordinator 
Donald L Ameen 

Associate Professor; B.S., Lowell 
Technological Institute; M.S. Cornell 
University. 

Faculty 

Shimshon Berkovits, Professor; S.B., 
Massachusetts Institute of Technol- 
ogy; M.S., University of Chicago; 
Ph.D., Northeastern University. 
Ronald I Brent, Assistant Professor; 

B.S., State University of New York at 
Binghamton; M.S„ Ph.D., Rensselaer 
Polytechnic Institute. 

Charles L. Byrne, Professor; B.A., 
Georgetown University; M.A., Ph.D., 
University of Pittsburgh. 

Pasquale Condo, Associate Professor; 
B.S., Purdue University; M.S., Lowell 
Technological Institute. 

Alan W. Doerr, Professor; B.A., 
Marist College; M.A., Hunter College. 
Enrique Gonzalez-Velasco, Profes- 
sor; B.S., Ph.D., Polytechnic Univer- 
sity of Madrid; Sc.M., Ph.D., Brown 
University. 

James Graham-Eagle, Associate Pro- 
fessor, B.S., M.S., Victoria University, 
Wellington; Ph.D., Oxford University. 
Dominique Haughton, Assistant Pro- 
fessor, B.S., D.E.A., University of 
Paris VII, and Ecole Normale 
Superieure, Ph.D., Massachusetts In- 
stitute of Technology. 

Ann Marie Hurley, Assistant Profes- 
sor; A.B., Emmanuel College; M.S., 
University of Lowell. 

Tom Jyh-Ming Jiang, Assistant Pro- 
fessor, B.S., National Chengchi Uni- 
versity; M.A., Ph.D., State University 
of New York at Albany. 

Lee K. Jones, Professor; B.S., Tufts 
University; M.S., Ph.D., Stanford Uni- 
versity. 

Gerald Kaiser, Professor; B.S., Case 


Institute of Technology; M.S., Carlton 
University; M.S., Ph.D., University of 
Wisconsin; Ph.D., University of 
Toronto. 

Alan Kaplan, Associate Professor; 
B.S., University of Massachusetts; 
M.S., PhD., Syracuse University. 

Yuly Makovoz, Professor; M.S., Uni- 
versity of Tchemovtsy; Ph.D., Urals 
University. 

Rida M. Mirie, Associate Professor; 
B.S., American University of Beirut; 
M.S., Ph.D., Brown University. 
Guntram B. Mueller, Associate Pro- 
fessor; B.S., Loyola College 
(Montreal); M.S., Ph.D., Notre Dame 
University. 

Stephen A. Pennell, Associate Profes- 
sor; B.S., Rensselaer Polytechnic Insti- 
tute; Sc.M., Ph.D., Brown University. 
Vidhu Prasad, Professor; B.S., M.S., 
McGill University; Ph.D., Bryn Mawr 
College. 

Shelley L. Rasmussen, Associate Pro- 
fessor; B.S., M.A., Central Michigan 
University; M.A., Ph.D., University of 
Michigan. 

Mary Beth Ruskai, Professor; B.S., 
Notre Dame College; M.S., Ph.D., 
University of Wisconsin. 

Kevin Ryan, Assistant Professor; 
Sc.B., Ph.D., Brown University; M.S., 
Cornell University. 

Alexander Samarov, Professor; B.S., 
M.S., Moscow State University; 

Ph.D., Institute for the Problems of 
Information Transmission, U.S.S.R. 
Academy of Science. 

Carolyn Schroeder, Assistant Profes- 
sor; B.A., M.A., Brandeis University; 
Ph.D., Massachusetts Institute of 
Technology. 

Ashot A. Shaginyan, Associate Pro- 
fessor, M.S., School of Mathematics 
and Mechanics, State University of 
Erevan; Ph.D., Steklov Mathematical 
Institute. 

Stanley L. Spiegel, Associate Profes- 
sor; B.S., New York University; A.M., 
Ph.D., Harvard University. 

Marvin E. Stick, Associate Professor, 
B.S., Boston College; M.A., Boston 
University; Ph.D., Boston College. 
Virginia S. Taylor, Professor; B.S., 
Syracuse University; M.A., Western 
Michigan University; Ph.D., Boston 
College. 


Victor Trutzer, Assistant Professor; 
B.S., M.S., University of Bucharest; 
PhD., Carnegie- Mellon University. 

I. Jacob Weinberg, Professor; B.S., 
Yeshiva University; S.M.,Ph.D., 
Massachusetts Institute of Technol- 
ogy. 

Joyce W. Williams, Associate Profes- 
sor; B.A., University of Minnesota; 
M.S., Ph.D., University of Illinois. 
Yong Q. Yin, Professor; Ph.D., Uni 
versity of Pittsburgh. 


MASTER OF SCIENCE DEGREE 
PROGRAM 

There are four options available in this 
program: 

A. Applied Mathematics 

B. Scientific Computing 

C. Mathematics for Teachers 

D. Statistics and Operations Re- 

search. 

The requirements for admission to 
each of the options are described in the 
sections below. All four options require 
a four-year undergraduate degree in 
Mathematics, or a related scientific dis- 
cipline, from an accredited college or 
university with a satisfactory grade point 
average, and the official score report of 
the Aptitude Test of the Graduate 
Record Examination. Applicants lack- 
ing some prerequisites may be accepted 
as matriculated with conditions. For fall 
admission, it is recommended that all 
application materials be received by 
May 20. 

All programs consist of thirty or 
thirty-three credit hours approved by the 
Graduate Curriculum Committee. 
Graduate course offerings from other 
departments and a maximum of six 
credit hours at the 400 level may be con- 
sidered for inclusion in the program of 
study. 

Courses are offered on a regular basis 
in the late afternoon and early evening 
so that all programs may be completed 
on a part-time basis. 

A. Applied Mathematics (33 Credit Hours) 

The M.S. Option in Applied Math- 
ematics at the University of 
Massachusetts Lowell focuses on prob- 
lem solving skills, techniques of math- 
ematical modeling, the fundamental 
mathematical tools and the computa- 
tional expertise needed to provide state- 
of-the-art solutions to modem problems. 
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There are 6 core courses (18 credits): 
Applied Math I & II, Numerical Analy- 
sis, Numerical Linear Algebra, Real 
Analysis I, and Complex Analysis I. 

The remainder of the 33 credits is se- 
lected from a list of electives. Graduate 
courses from other departments, as well 
as up to 6 credits of 400-level course 
work, may be considered for inclusion in 
the program of study. A specific plan 
of study will be designed in cooperation 
with the student’s faculty advisor. 

B. Scientific Computing (30 Credit Hours) 

The explosive growth in computer use 

has brought an ever-increasing demand 
for trained computer professionals. 

Many individuals have a scientific back- 
ground which includes programming 
experience but have little formal educa- 
tion in computational mathematics. The 
University of Massachusetts Lowell’s 
Department of Mathematics offers a pro- 
gram in computational mathematics that 
is specifically tailored to the needs of 
such students. Specific prerequisites are 
Calculus (12 credits), differential equa- 
tions (3 credits), discrete math (3 cred- 
its), probability and statistics (3 credits), 
and a course in data structures (3 cred- 
its). The program consists of thirty 
credit hours beyond the prerequisite 
courses. There are five required core 
courses (15 credits): Algorithms; Nu- 
merical Analysis; Numerical Algebra; 
Algebraic Structures; and Discrete 
Mathematics. The remainder of the pro- 
gram is selected with the approval of the 
Graduate Curriculum Committee from 
the graduate offerings in Mathematics, 
Statistics and Computer Science. Upon 
acceptance to the program, the student 
must meet with a faculty advisor to for- 
mulate an entire plan of study. Subse- 
quent changes to the agreed plan can be 
made with the advisor’s consent. 

C. Mathematics for Teachers (30 Credit 
Hours) 

The Master of Science in Mathematics 
for Teachers Program aims to give stu- 
dents a balanced combination of theory 
and practice, to enhance their apprecia- 
tion and understanding of Mathematics 
as a science, and to provide them with 
the tools necessary to instill in their own 
students an interest in the subject. 

Courses in Discrete Mathematics, Math- 
ematical Analysis, Linear Algebra, 
Number Theory, Geometry, and Prob- 
ability and Statistics are designed to in- 
troduce the student to several important 
areas of Mathematics. Courses in Prob- 
lem Solving, History of Mathematical 
Science, Mathematical Modeling, and 


Computers in the Classroom are in- 
tended to provide a deeper awareness of 
the contexts in which mathematical ac- 
tivity takes place and of the mental pro- 
cesses and technological aids employed 
by people in solving mathematical prob- 
lems. Students in the program must 
have access to a personal computer with 
at least 128K bytes of memory. Appli- 
cants must hold a bachelor’s degree 
from an accredited college or university 
and have maintained a satisfactory grade 
point average. They must have com- 
pleted at least three semesters of calcu- 
lus. The Master of Science in 
Mathematics for Teachers Program con- 
sists of the following required three- 
credit courses, totaling 30 credit hours: 
Discrete Structures, Mathematical 
Analysis, Computers in the Classroom, 
Number Theory, Problem Solving, Lin- 
ear Algebra, Geometry, History of 
Mathematical Science, Mathematical 
Modeling and Probability and Statistics. 
Students with appropriate backgrounds 
may replace some of the required 
courses with alternate courses. 

D. Statistics and Operations Research (30 
Credit Hours) 

This option is a professionally ori- 
ented program that provides the neces- 
sary mathematical skills to solve many 
of the data analysis and optimization 
problems of government, industry, sci- 
ence, engineering, and management. All 
applicants must hold an undergraduate 
degree with a satisfactory grade point 
average from an accredited four-year 
college or university. The degree must 
be in either mathematics, statistics, op- 
erations research, computer science, 
or a related discipline. 

Prerequisites are Calculus (12 credit 
hours). Linear Algebra (3 credit hours) 
and Probability and Statistics (6 credit 
hours; Calculus Based). (The corre- ' 
sponding courses at University of Mas- 
sachusetts Lowell are 92.131 Calculus I, 
92.132 Calculus II, 92.231 Calculus III, 
92.221 Linear Algebra 1, 92.307 Prob- 
ability and Mathematical Statistics I and 
92.308 Probability and Mathematical 
Statistics II.). The program consists of 
30 credit hours beyond the prerequisite 
courses. The core program consists of 
the following three required courses plus 
6 credits hours directed research: Prob- 
ability Theory, Mathematical Statistics, 
and Regression Analysis. The 6 hours 
of directed research allows the student to 
complete a project under the direction of 
a faculty advisor, applying techniques 
and concepts learned in course work to 


an applied problem. The student writes 
a report and gives a talk describing the 
results of the project. The remainder of 
the program is selected with the ap- 
proval of a faculty advisor from the 
graduate offerings in Mathematics, Sta- 
tistics, Operations Research, Computer 
Science, Engineering, Biology and Man- 
agement The program is a flexible one; 
each student will select courses that fit 
his or her special interests and needs, 
with the advice and approval of the fac- 
ulty advisor. Upon acceptance into the 
program, the student meets with the fac- 
ulty advisor to formulate a plan of study. 
Subsequent changes to the agreed plan 
can be made with the advisor’s consent. 

FIVE YEAR B.S./M.S. PROGRAM 

The department has a five year B.S./ 
M.S. program for outstanding under- 
graduates. See the undergraduate cata- 
log for details. 

Course Descriptions 

92.500 Discrete Structures (3-0)3 

An introduction to discrete mathematics, 
including combinatorics and graph theory. 
The necessary background tools in set 
theory, logic, recursion, relations, and func- 
tions are also included. 

92.501 Real Analysis I (3-0)3 

Real and complex number systems. Se- 
quences and series. Topology of the real 
line: completeness, compactness, continuity. 
Differentiability of single variable functions. 
Sequences and series, including uniform con- 
vergence. 

92.502 Real Analysis II (3-0)3 

Topology of metric spaces, Multivariable 
functions, derivative as linear maps, Jacobi- 
ans, inverse and implicit function theorem, 
Taylor’s theorem, introduction to measure 
theory. 

92.503 Mathematical Analysis (3-0)3 
Metric spaces: completeness, compactness, 
connectedness. Continuity. Discontinuities. 
Uniform convergence. Power series. Differ- 
entiation. Integration. 

92.505 Discrete Mathematics (3-0)3 
Prerequisite: Linear Algebra or Discrete 
Structures. 

Basic counting rules, permutations and com- 
binations, recurrence relations. Asymptotic 
algorithms analysis, NP-completeness, heu- 
ristic algorithms. Linear, integer, and dy- 
namic programming. Coding Theory. Ap- 
plications. 

92307/508 Applied Functional Analysis I, 

n (3-0)3, (3-0)3 

Vector, metric, normed, Banach and Hilbert 
spaces. Spectral theory of linear, compact, 
and unbounded linear operators. Integra] and 
differential equations, approximation theory, 
and quantum mechanics. 
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92.510 Computers and Calculators In the 

Classroom (3-0)3 

This course will explore the roles of main- 
frames, PC’s and hand calculators in instruc- 
tion, examine some of the available software 
and consider their use in a variety of areas of 
secondary mathematics, such as algebra, ge- 
ometry (Euclidian and analytic) probability 
and statistics and introductory calculus. 

92.511 Complex Variables I (3-0)3 
Complex numbers, elementary functions and 
their geometric representation. Differentia- 
tion and integration. Power series. 
Singularities. Entire and meromorphic func- 
tions. Periodic functions. 

92.512 Complex Variables II (3-0)3 
Prerequisite: Real Analysis I. 

Differentiation and integration of complex 
analytic functions. Cauchy’s integral theo- 
rem and formula. Singularities and Laurent 
series. Theory of residues and applications. 
Harmonic functions. Conformal mapping. 

92.513 Number Theory (3-0)3 
Study of primes, congruences, 
number-theoretic functions, Diophantine 
approximation, quadratic forms and qua- 
dratic number fields. Additional topics as 
time permits. 

92.51 6 Pattern Recognition (3-0)3 
Prerequisite: Calculus, probability, ma- 
trix algebra. 

Random vectors: Transformations of Ran- 
dom Vectors. Hypothesis Testing: Error 
Probability; sequential Tests. Supervised 
Learning. Nearest Neighbor and Parzen Ker- 
nel Approach; Feature Extraction. 

92.520 Mathematical Problem Solving 
(3-0)3 

The course will focus on four basic factors 
that determine effective mathematical prob- 
lem solving: mathematical resources; ability 
to use heuristics; ability to control the use of 
resources and heuristics; and the student’s 
beliefs about the use of mathematics to solve 
problems and about himself or herself as a 
problem solver. Effective strategies for in- 
corporating problem solving in the curricu- 
lum will also be discussed. 

92.521/522 Algebraic Structures IJI 
(3-0)3, (3-0)3 

Properties of rings, groups, fields, polynomi- 
als over fields, extension rings and fields, 
vector spaces, codes, and additional applica- 
tions. 

92.523 Linear Algebra (3-0)3 
Sets and maps. Vector spaces and linear 
maps, the matrix of a linear map, solving 
systems of equations, scalar products and 
orthogonality, eigen values and applications. 
92521 Geometry (3-0)3 
A wide survey of topics related to secondary 
school geometry: axiomatics systems and 
Euclidian geometry; constructions in geom- 
etry; geometry of vision, perspective and 
projective geometry; analytic geometry; his- 
torical development. 

92.529 Differential Geometry (3-0)3 
Differential geometry involving curves and 
surfaces in 3-space. Curvature, torsion, 
Frenet equations, intrinsic equations, invo- 
lutes and evolutes. 


92.530/531 Applied Mathematics 1,11 

(3-0)3 (3-0)3 

Matrices, vector analysis, divergence, 

Green’s and Stokes’ theorem, series solution 
of differential equations, boundary value 
problem. Fourier series and integrals. Par- 
tial differential equations, separation of vari- 
ables. 

92.535 History of Mathematical Science 
(3-0)3 

Ancient numeral systems, Babylonian and 
Egyptian Mathematics, Pythagorean Math- 
ematics, Duplication, Trisection and Quadra- 
ture, Euclid’s Elements and Greek Math- 
ematics after Euclid, Hindu and Arabian 
Mathematics, European Mathematics from 
500 to 1600, Origins of modem Mathemat- 
ics, Analytic Geometry, History of Calculus, 
Transition to the 20th Century, Contempo- 
rary perspectives. 

92.537 Vector and Tensor Analysis I 
(3-0)3 

The geometry of curves and surfaces, 
Serre-Frenet formulas, intrinsic equations of 
a curve, first and second fundamental forms 
of a surface, divergence, curl, and gradient. 

92.538 Vector and Tensor Analysis II 
(3-0)3 

Tensor algebra, covariant and contravariant 
differentiation and parallel displacement. 
Applications to differential geometry and 
selected topics. 

92.539 Differential Forms and Their Ap- 
plications I (3-0)3 

Vector calculus; curves and surfaces; differ- 
ential forms and multilinear maps. 

92.540 Differential Forms and Their Ap- 
plications H (3-0)3 

The gradient, curl, and divergence as exterior 
derivatives; the general Stokes’ Theorem; 
applications to electrodynamics and thermo- 
dynamics. 

92.541/542 Fourier Analysis and Bound- 
ary Value Problems I JI (3-0)3, (3-0)3 
Prerequisite: Real Analysis I 
Fourier series and integrals. Orthogonal sys- 
tems and Sturm-Liouville problems. Appli- 
cations to boundary value problems in rect- 
angular, cylindrical, and spherical coordi- 
nates. Distributions and their applications. 
92.543 Ordinary Differential Equations 
(3-0)3 

Prerequisite: Real Analysis I 
Existence, uniqueness, and smoothness of 
solutions. The Poincare-Bendixson theory. 
The neighborhoods of critical points and 
closed orbits. Liapunov stability. Linear and 
perturbed linear systems. 

92.545/546 Partial Differential Equations 
1,11 (3-0)3, (3-0)3 

Introduction to partial differential equations 
in the plane and space, with engineering ap- 
plications. Solution of initial - and 
boundary-value problems. Complex vari- 
ables and transform theory. 

92.547 Integral Equations (3-0)3 
Exact, iterative, and numerical solutions of 
Volterra and Fredholm integral equations, 
general operators. Symmetric kernels, or- 
thogonal system of functions, and the 
Hilbert-Schmidt theorem. Applications. 


92.548 Mathematics of Signal Processing 

(3-0)3 

Prerequisite: Real Analysis I 
Representation of signals: Fourier analysis, 
fast Fourier transforms, orthogonal expan- 
sions. Transformation of signals: linear fil- 
ters, modulation. Band-limited signals. 
Sampling. Uncertainty principle. Windows 
and extrapolation. Applications to medical 
imaging and array processing. 

92.550 Mathematical Modeling (3-0)3 
This course is devoted to studying the appli- 
cation of mathematics to real-life problems 
from the physical, biological, social, and 
behavioral sciences. Experience is provided 
with a wide variety of models (deterministic, 
stochastic, simulation, continuous, discrete, 
axiomatic). Computer use in solving prob- 
lems is encouraged. 

92.551 Calculus of Variations (3-0)3 
Prerequisite: Real Analysis I 

The first variational problem: necessary con- 
ditions. Euler’s equation. Generalization to 
dependent and independent variables. Con- 
straints and Lagrange multipliers. Applica- 
tion to dynamics and elasticity. Direct meth- 
ods. 

92.552 Wavelet Analysis II (3,0)3 
Prerequisite: A working knowledge of 

Fourier series and integrals, and some famil- 
iarity with orthogonal expansions of func- 
tions. Consult the instructor. 

Introduction to time-frequency localization 
of signals; frames; windowed Fourier trans- 
forms; continuous and discrete wavelet trans- 
forms; time-frequency sampling theorems; 
orthonormal bases of wavelets; algebraic 
wavelet theory; applications to electrody- 
namics and optics. 

92.553 Systems Simulation and Modeling 
(3-0)3 

Prerequisite: Knowledge of FORTRAN 
and Assembly Language 
Procedures in model construction and com- 
puterized simulation, modeling tools and 
techniques, model conceptualization and 
implementation, selected applications of 
simulation. 

92.560 Data Structures and Algorithms I 

(3-0)3 

Prerequisite: Discrete Structures and 
Intro to Data Structures. 

Implementations of lists, stacks, queues, or- 
dered and binary trees, and priority queues. 
Tree traversals. Open and closed hashing. 
Directed graphs: shortest paths and 
acyclicity. 

92.563 Numerical Analysis (3-0)3 
Prerequisite: Real Analysis I 

Non-linear equations in one and several vari- 
ables. Numerical differentiation and integra- 
tion. Numerical methods for ordinary differ- 
ential equations and for the Laplace, heat, 
and wave equations. 

92.564 Numerical Algebra (3-0)3 
Solution of linear systems. Eigen value, 
eigen vector problem. Fast Fourier Trans- 
form. Introduction to finite elements. Least 
squares. Splines, Chebyshev approximation. 

92.565 Formal Languages (3-0)3 
Principles of finite automata. Properties of 
languages accepted by finite automata. 
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Context-free grammars and push-down au- 
tomata. Turing machines and computability. 
92.566 Theory of Computation (3-0)3 
Prerequisite: PASCAL 
Computability, undecidability, complexity. 
Turing machines and the halting problem. 
Elementary recursion theory. The 
Church-Turing thesis. Measures of complex- 
ity, the speed-up theorem. Proving theorems 
about programs. 

92.570 Probability and Statistics (3-0)3 
Overview of descriptive statistics, data 
analysis, probability of events, discrete ran- 
dom variables, continuous random variables, 
normal, binomial and other probability distri- 
butions, central limit theorem, survey sam- 
pling, estimation, hypothesis testing, regres- 
sion, experimental design, analysis of cat- 
egorical data, nonparametric statistics. 

92.571 Linear Optimization (3-0)3 
Simplex and revised simplex methods, dual- 
ity, sensitivity analysis, the transportation 
problem and other applications, degeneracy 
procedures, computational techniques. Intro- 
duction to integer programming. 

92.572 Non-Linear Optimization (3-0)3 
Unconstrained optimization, Lagrange multi- 
pliers, Kuhn-Tucker theory, quadratic pro- 
gramming, convex programming, numerical 
methods. 

92.575 Data Structures and Algorithms II 

(3-0)3 

Prerequisite: Data Structures and Algo- 
rithms I. 

Divide and conquer, radix and comparison 
sorts, order statistics, union-find, balanced 
trees, graph connectivity, path finding, ma- 
trix multiplication, fast Fourier transform, 
pattern matching, NP -completeness. 

92.579 Reliability and Life Data Analysis 
(3-0)3 

Prerequisite: Probability or Statistics for 
Engineering and Science 
Introduces statistical methods for analyzing 
data obtained from lifetime testing of prod- 
ucts. Statistical failure models, testing reli- 
ability hypotheses and accelerated life test- 
ing. 

92.580 Combinatorics (3-0)3 

Prerequisite: Calculus and Discrete 

Mathematics. 

Generating functions, recurrence relations, 
inclusion-exclusion, Polya theory. Experi- 
mental designs (block design). Partially or- 
dered sets. Applications. 

92.581 Graph Theory (3-0)3 

Prerequisite: Linear Algebra or Discrete 

Structures. 

Terminology, theorems, algorithms, and ap- 
plications of graph theory. Trees, circuits, 
and connectivity. Hamiltonian and Eulerian 
graphs. Shortest routes, matching, network 
flows. Covering, coloring, Ramsey theory. 

92.582 Time Series Analysis (3-0)3 
Prerequisite: Permission of the instructor. 

Building models for discrete time series, and 
their use in forecasting and control. Station- 
ary and non-stationary time series models. 
Box-Jenkins (ARMA) and other techniques. 

92.583 Cryptography (3-0)3 
Prerequisite: Permission of instructor. 

Basic concepts; some classical cryptographic 


examples; modem encryption algorithms, the 
Data Encryption Standard (DES), public key 
systems, probabilistic encryption; aspects of 
key management and inverence controls in 
statistical data bases. 

92.584 Stochastic Processes (3-0)3 

Prerequisite: Probability or Mathematical 

Statistics I. 

Markov chains and processes, random walks, 
stationary, independent increments, and Pois- 
son processes. Ergodicity. Examples (e.g., 
diffusion, queuing theory, etc.). 

92.585 Queuing Theory (3-0)3 
Prerequisite: Statistics and Probability 

Single-server queuing systems, queue length, 
and waiting time. Multi-server queuing sys- 
tems. Modeling of telephone systems, inter- 
active computer systems. 

92.586 Coding Theory (3-0)3 

Prerequisite: Discrete Structures 

Error correcting and decoding. Applications 
to data processing, transmission and security. 
Linear block, cyclic, convolution and arith- 
metic codes. Applications from communica- 
tions and computer science. 

92.587/588 Probability Theory and 
Mathematical Statistics (3-0)3, (3-0)3 

Random variables, densities, joint and condi- 
tional distributions, expectations, variance, 
estimation, sufficiency and completeness, 
hypothesis testing, limiting distributions. 

92.589 Theory and Methods of Sampling 

From Finite Populations (3-0)3 

Simple random sampling, systematic sam- 
pling, stratified random sampling, multistage 
cluster sampling, regression estimation, ratio 
estimation, effect of costs on sample alloca- 
tion and nonsampling errors. 

92.590 Statistical Quality Control (3-0)3 
Prerequisite: Probability or Statistics for 

Engineering and Science 

Introduction to statistical methods useful in 

quality assurance. Description of control 

charts for attributes and variables, 

process-capability analysis and acceptance 

sampling. 

92.591 Regression Analysis (3-0)3 

Prerequisite: Probability, Biostatistics, or 

Statistics for Engineering and Science. 

Model building via linear regression. 

Method of least squares, theory and practice. 
Checking for adequacy of a model, examina- 
tion of residuals, checking outliers. Experi- 
ence on real data sets. 

92.592 Multivariate Statistical Modeling 
(3-0)3 

Nonlinear model building via least squares. 
Discriminant and factor analysis, principal 
components, profile analysis, canonical cor- 
relation, cluster analysis. Experience on real 
data sets. 

92.593 Experimental Design (3-0)3 

How to design, carry out, and analyze experi- 
ments. Randomized block designs, random- 
ization, blocking, matching, analysis of vari- 
ance and covariance, control of extraneous 

v uruinlpQ 

92.594 Control Theory (3-0)3 
Prerequisite: Real Analysis I 

Analytical and numerical methods for opti- 
mization of deterministic and stochastic dy- 
namic systems. 


92.595 Information Theory (3-0)3 

Prerequisite: Real Analysis I 

Shannon theory including information mea- 
sure and transmission rates and capacities. 
Elements of coding theory. 

92.596 Finite Element Methods (3-0)3 
Prerequisite: Real Analysis I 

Mathematical formulations and techniques 
including an introduction to variational meth- 
ods. Examples from solid mechanics, heat 
transfer, and fluid mechanics. 

92.597 Probability and Mathematical Sta- 
tistics (3-0)3 

Prerequisite: Real Analysis I 
Elementary introduction: combinatorics, 
geometric probabilities, algebra of probabili- 
ties, random variables, classic distributions. 
Measure-theoretic axiomatics. Analytical 
methods. Limit theorems. Statistical meth- 
ods: sampling, estimation, regression and 
correlation. 

92.599 Approximation Theory (3-0)3 
Prerequisite: Real Analysis I 
Uniform approximation by polynomials. 

The Weierstrass and Jackson theorems. 
Characterization of best approximation. 

Least squares approximation. Approxima- 
tion by splines and rational functions. 
92.651/652 Directed Studies I, II 
(3-0)3, (3-0)3 

Prerequisite: Permission of instructor 
This course is intended to satisfy individual 
student needs. Topics include 
various fields of mathematics. 

92.653/660 Selected Topics I, II (3-0)3 

Prerequisite: Permission of instructor 
Advanced topics in various fields of math- 
ematics and related fields. Coverage varies 
from term to term. 

92.743,746 Master’s Thesis 3,6 
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Physics and Applied Physics 

Research Programs 

Members of the Department are en- 
gaged in research programs in the fol- 
lowing areas in which opportunities for 
advanced degree research are offered: 
Theoretical and Experimental Nuclear 
Physics, Theoretical and Experimental 
Solid State Physics, Laser Physics, Op- 
tics, Theory of Elementary Particles, 
Quantum Field Theory, Atomic Physics, 
Relativity, Atmospheric Physics, Bio- 
physics, Nuclear and Solar Energy, Ap- 
plied Mechanics, Computational Phys- 
ics, Radiological Sciences and Medical 
Physics. 

Research facilities are housed at the 
Pinansky Energy Center, the Olney Sci- 
ence Center, and the University Massa- 
chusetts of Lowell Research Foundation. 
Research equipment at the Energy Cen- 
ter includes a 400 kilocurie Co-60 
source, a 5.5 MV Van de Graaff accel- 
erator, a one-megawatt nuclear reactor, 
two Hewlett-Packard System 1000 com- 
puters, a neutron time-of-flight spec- 
trometer, a fast neutron irradiation facil- 
ity, a helium-jet fission fragment transfer 
system, a thin film evaporator, a 
Rutherford backscattering spectrometer 
for materials characterization, digital 
and analog oscilloscopes, and other in- 
struments. Laboratory equipment in the 
Olney Science Center and the Research 
Foundation includes a diffusion furnace, 
two thin film evaporators, Fourier trans- 
form and ATR spectrometers, a scan- 
ning monochromator, dye, infrared, and 
far infrared lasers, a microelectronics 
laboratory, superconducting magnets, a 
scanning electron microscope, a 2 MV 
Van de Graaff accelerator, and several 
mini computers and personal computers. 
The University Computer Center has a 
VAX computer available for research 
use. 
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Entering Graduate Students 

Every entering graduate student is as- 
signed a departmental adviser who will 
counsel the student on programs of 
study and other academic requirements, 
serve as registration officer, help the stu- 
dent to become acquainted with research 
opportunities in the Department, and 
assist in selecting a research supervisor. 
Applicants must submit the official test 
score report for the GRE general test; 
the Physics subject test is not required. 
Applicants for the M.S. and Ph.D. de- 
grees in Physics are expected to have a 
sound background in intermediate level 
mechanics, electricity and magnetism, 
quantum mechanics, and modem phys- 
ics. Any student found deficient in any 
of these areas may be required to take 
appropriate courses to remove the defi- 
ciency. 

Students in the Radiological Sciences 
and Protection M.S. program should 
have adequate preparation in mathemat- 
ics, chemistry, physics, biology and 
nuclear and radiological sciences similar 
to the undergraduate curriculum in Ra- 
diological Health Physics at the Univer- 
sity of Massachusetts Lowell. 

MASTER OF SCIENCE DEGREE 
PROGRAM 

The Department of Physics and Ap- 
plied Physics offers Master of Science 
degrees in Physics and in Radiological 
Sciences and Protection. The master’s 
program in Physics provides an opportu- 
nity for advanced study and research in 
most of the areas mentioned above, in- 
cluding a M.S. option in Optical Sci- 
ences. The master’s program in Radio- 
logical Sciences and Protection is de- 
scribed elsewhere in this catalog. 

Graduate Credits and Course 
Requirements 

At least 30 graduate credit hours are 
required, of which at least 6 and at most 
12 are to be M.S. Thesis Research, or, if 
an M.S. project is approved by the De- 
partment in place of a master’s thesis, a 
maximum of 3 credits of M.S. project 
research will be allowed. At most, 3 
credits of Physics Colloquium and semi- 
nar courses may be applied to the 30 
credit requirement. 

Candidates for the Master of Science 
degree in Physics, except those in the 
Optical Sciences Concentration, are re- 
quired to complete the following 
courses: 


95.605 
95.611 
95.615 

95.606 
or 


Mathematical Methods of 
Physics I (4-0)4 
Classical Mechanics 
(3-0)3 

Quantum Mechanics I 

(4-0)3 

and either 

Mathematical Methods of 
Physics II (4-0)4 


95.616 Quantum Mechanics II 

(4-0)4 

95.711/712 Graduate Seminar in 
Physics (1-0)1 

75.701/702 Physics Colloquium (1-0)1 
Thesis 6-12 Credits or, 

Project 3 Credits 

Electives 

Electives may be chosen from the list 
of courses acceptable for graduate credit 
in Physics. Some graduate courses of- 
fered by other departments may also be 
acceptable for graduate credit in Physics, 
with the approval of the Physics Depart- 
ment 


Optical Sciences Option 

This program is designed to provide 
the necessary preparation for students 
wishing to specialize in such rapidly ex- 
panding fields as electro-optical phenom- 
ena, lasers, applications of optics to tele- 
communications and information pro- 
cessing, fiber optics and other new opti- 
cal materials and devices. This option is 
intended for students who have com- 
pleted a bachelor’s degree program in 
Physics, Engineering, or other sciences. 

It is offered in co-operation with the De- 
partment of Electrical Engineering which 
offers an allied option in Opto-electron- 
ics. The Optical Sciences option empha- 
sizes laboratory research providing the 
student valuable “hands-on” experience 
with optical systems and devices. Two 
course sequences are available (1) for 
students with a B.S. in Physics; and (2) 
for students with a B.S. in Engineering or 
another scientific discipline. 

Course requirements for the Optical 
Sciences Concentration 
For Students with a Physics B.S. 

95.605 Math. Meth. Phys. I (4-0)4 
95.547 Laser Physics and App. (3-0)3 

95.539 Electro-Optics (3-0)3 

96.539 Electro-Optics Lab (0-3)2 
Seminars and Colloquium 3 Credits 
Thesis 6- 1 2 Credits or, 

Project 3 Credits 
Electives 


For Students with B.S. in other Sciences 
or Engineering* 

95.605 Math. Meth. Phys. I (4-0)4 
95.547 Laser Physics and App. (3-0)3 

95.539 Electro-Optics (3-0)3 

96.539 Electro-Optics Lab (0-3)2 
98.555 Physics of Rad. and Nuc. 

(3-0)3 

95.536 Applied Quantum Mech. 

(4-0)4 

Seminars and Colloquium 3 Credits 
Thesis 6-12 Credits or. 

Project 3 Credits 
Electives 

Electives must be chosen from the fol- 
lowing list of courses: 

95.55 1 Fiber Optics & Lab (2-3)4 

95.540 Image Processing & Lab 
(2-3)4 

95.554 Electromagnetism II (3-0)3 
95.631 Non-Linear Optics 
(3-0)3 

95.572 Solid State Physics (3-0)3 
95.615 Quant. Mech I (4-0)4 
16.568 Electro-Optics Design 3 
16.720 Optics for Information Proc. 3 
*Assuming adequate preparation in 
mathematics and electromagnetism. 

Colloquia 

All full-time master’s candidates are 
required to attend Physics Colloquium, 
95.701/702, each semester. 

Seminars 

All full-time master’s candidates are 
required to take 95.71 1/712 Graduate 
Seminar in Physics, in addiuon to the 
Colloquium each semester. After a stu- 
dent has presented a seminar in 95.7 1 1/ 
712 (s)he may substitute one of the other 
seminars offered by the Department. 

Thesis or Project 

The thesis or project is to be based on 
research performed under the supervi- 
sion of a member or adjunct member of 
the Physics Faculty. A student may do a 
thesis or project under the supervision of 
a faculty member in another department 
provided he has a member of the Physics 
Faculty as a co-supervisor. The student 
must submit to the Department, for its 
approval, eleven copies of a typewritten 
proposal briefly describing the project or 
the problem to be solved for the thesis. 
This proposal must bear the written ap- 
proval of the research supervisor. A the- 
sis student must submit the proposal 
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prior to or during the first semester of 
registration in M.S. Thesis Research in 
Physics. Students registered for Thesis 
must submit a brief progress report on 
the research to the Graduate Coordinator 
each semester unless a thesis is submit- 
ted. Students registered for M.S. Project 
Research in Physics must submit a final 
report and complete an oral defense of 
the Project before the end of the semes- 
ter. An M.S. Project may not be carried 
over into a second semester. 

After completing the work, thesis stu- 
dents must submit three copies of a 
typewritten thesis to the Department. 

The student must then pass an oral ex- 
amination, administered by a Thesis 
Committee of the Department appointed 
by the Graduate Coordinator. The ex- 
amination will be based upon, but not 
necessarily restricted to, the subject of 
the thesis. A student who completes a 
project rather than a thesis must submit 
three copies of the final project report to 
the department and pass an oral exami- 
nation based upon the subject of the 
project and upon the subjects all physics 
M.S. candidates are expected to know 
(i.e. the subjects in the recommended 
M.S. course sequence). 

DOCTOR OF PHILOLOPHY DEGREE 
PROGRAM 

The Doctor of Philosophy program in 
Physics and Applied Physics is designed 
to develop advanced competence in 
Physics. The Physics Concentration 
prepares the student to carry out original 
and independent research in physics, 
while the Applied Physics Concentra- 
tion provides training for professional 
work in several areas of applied physics 
and allied engineering disciplines. 

Graduate Credits 

At least 60 graduate credit hours are 
required, of which at least 15 and at 
most 24 are to be Ph.D. Dissertation Re- 
search. At most 3 credits of Physics 
Colloquium and seminar courses may be 
applied to the 60 credit requirement. 

Colloquia 

All full-time doctoral candidates are 
required to attend Physics Colloquium, 
95.' T 01/702, each semester. 

Seminars 

A ll full-time doctoral candidates are 
required to take at least one physics 
seminar, in addition to Colloquium, 


each semester. After a student has pre- 
sented a seminar in 95.71 1/712 (s)he 
may substitute one of the other seminars 
offered by the Department. 

Foreign Language 

All candidates are required to demon- 
strate at least journal level (Level 2) pro- 
ficiency in French, German or Russian 
by passing the Ph.D. Foreign Language 
Examination administered by the Phys- 
ics Department. This exam requires the 
scientifically accurate translation of an 
article in French, German, or Russian 
into good English with the aid of a dic- 
tionary. 

Other Skills 

All candidates are required either (a) 
to demonstrate at least journal level pro- 
ficiency in a second foreign language 
from among French, German or Russian 
or (b) to demonstrate proficiency in 
computer programming, which may be 
accomplished by passing the Depart- 
mental computer language exam or by 
achieving a grade of at least B in courses 
such as FORTRAN Programming or 
Introduction to Pascal, or by demonstrat- 
ing equivalent competence to the Phys- 
ics Department. 

Comprehensive Examination 

All candidates must pass a written and 
oral Physics Comprehensive Examina- 
tion. Students in the Physics concentra- 
tion are expected to take this examina- 
tion in their first year; those in the Ap- 
plied Physics concentration, in their sec- 
ond year. The examination covers I. 
classical mechanics, II. electricity and 
magnetism, and III. quantum mechanics 
and modem physics at the advanced un- 
dergraduate level. Part III is replaced by 
a section on radiological sciences and 
protection for students in that option and 
is based on the advanced undergraduate 
course requirements in Radiological 
Health Physics. 

Graduate Research Admission 
Examination 

Before commencing Ph.D. disserta- 
tion research each doctoral candidate 
must pass two semesters of Advanced 
Projects in Physics 96.751/752 and de- 
fend this project in an oral examination 
before a committee of the Physics 
graduate faculty. Students who have 
already completed a master’s thesis in 
Physics or a related discipline may apply 
for a waiver of the Advanced Projects 


requirement. However, if the M.S. de- 
gree is from another institution the stu- 
dent must make an oral presentation of 
the M.S. work before a committee of the 
Physics Faculty in order to satisfy the 
Graduate Research Admission Examina- 
tion requirement. The Graduate Research 
Admission Examination must be passed 
before a student may submit a Ph.D. dis- 
sertation proposal. 

Dissertation 

The dissertation is to be based upon 
original research performed under the su- 
pervision of a member or adjunct member 
of the Physics Faculty (or the Faculty of a 
Department participating in a joint pro- 
gram with the Physics Department) hold- 
ing an earned doctoral degree. If a stu- 
dent wishes to do a dissertation under the 
supervision of a faculty member in an- 
other department, the student must also 
have a co-supervisor who is a member of 
the Physics Faculty. Ph.D. candidates 
must submit to the Department, for its 
approval, eleven copies of a typewritten 
proposal briefly describing the research to 
be carried out. The proposal must bear 
the written approval of the research su- 
pervisor. A student may not register for 
Ph.D. Dissertation Research, until the 
Comprehensive Examination and the 
Graduate Research Admission Examina- 
tion have been passed. Furthermore, the 
dissertation proposal must be submitted 
prior to or during the first semester in 
which the student is registered for Ph.D. 
dissertation research. After completing 
the work, the student must submit four 
copies of a typewritten dissertation to the 
Department. The student must then pass 
an oral examination, administered by a 
Dissertation Committee appointed by the 
Physics Graduate Coordinator, based on, 
but not necessarily limited to, the disser- 
tation work. 

The Physics Concentration 

The following courses are required: 
95.605/606 Mathematical Methods of 
Physics I, II 
(4-0)(4-0)8 

95.611 Classical Mechanics 

(3-0)3 

95.615/616 Quantum Mechanics I, II 
(4-0)(4-0)8 

95.657/658 Electromagnetic Theory 
I,II (4-0)(4-0)8 

95.617 Advanced Quantum 

Mechanics I (3-0)3 
96.751/752* Advanced Projects in 
Physics I,II (3-0)(3-0)6 
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*This requirement may be waived for 
students who have written a Master’s 
thesis in Physics or a related discipline. 
Electives may be chosen from the list of 
courses acceptable for graduate credit in 
Physics. Some graduate courses offered 
by other departments may also be ac- 
ceptable for graduate credit in physics, 
but only with the approval of the Physics 
Department. 

The Applied Physics 
Concentration 

Students in the Applied Physics Con- 
centration may select a program of study 
and research in one of the following ar- 
eas: 

1. Physics/Energy Engineering Option 

(a) Nuclear Energy 

(b) Solar Energy 

2. Physics/ Applied Mechanics Option 

3. Physics/Radiological Sciences Op- 
tion 

4. Solid State/Optics 

Areas 1, 2, and 3 are official degree 
program options and will be so noted on 
the transcript. Areas 1 and 2 are inter- 
disciplinary programs with the Depart- 
ment of Chemical and Nuclear Engi- 
neering and with the Department of Me- 
chanical Engineering, respectively. 

Area 3 is an extension of the Master of 
Science degree program in Radiological 
Sciences and Protection. Area 4, which 
is not designated as a degree program 
option on the student’s transcript, in- 
volves the development of novel solid 
state electro-optic, acousto-optic and 
photovoltaic devices. 

General Required Courses 

Every student in the Applied Physics 
Ph.D. Concentration must satisfy the 
following course requirements: 

(a) 

95 .5 1 3 Classical Mechanics 

(4-0)4 

95.553/554 Electromagnetism I,II 
(3-0)(3-0)6 

95.535/536 Intro Quantum Me- 
chanics I,II(3-0)(3-0)6 
95.605/606 Mathematical Methods of 
Physics I,II (4-0)(4-0)8 

(b) Six or eight credits from among the 
following courses, or their equivalents, 
as appropriate for each particular area of 
concentration: 

95.61 1 Classical Mechanics (3-0)3 

95.521 Statistical Thermodynam- 

ics (3-0)3 

95.561/662 Nuclear Physics I, II 
(3-0)(3-0)6 


95.615/616 

95.617/618 

95.657/658 

95.660 

(c) 

96.751/752 


Quantum Mechanics I, II 
(4-0)(4-0)8 

Advanced Quantum Me- 
chanics I, II (3-0)(3-0)6 
Electromagnetic Theory 
I, II (4-0)(4-0)8 
Quantum Mechanics of 
Many Particle Systems 
(3-0)3 

Advanced Projects in 
Physics UI (3-0)(3-0)6 


or the equivalent in the department ap- 
propriate to the student’s chosen field of 
concentration. This may be waived for 
students who have completed a master’s 
thesis. 


Physics/Energy Engineering 
Option 

In addition to the general require- 
ments, students in this option must take 
at least seven additional courses from 
among the Physics, Energy Engineering, 
and Mechanical Engineering offerings at 
the graduate level. These seven courses 
should include required courses appro- 
priate to either the Solar or Nuclear en- 
ergy specialization. 

Applied Mechanics Option 

In addition to the general require- 
ments, students in this option must take 
at least two graduate courses from the 
Mechanical Engineering Department, 
the courses to be determined by the 
student’s academic and research advi- 
sors. 

Radiological Sciences Option 

In addition to the general require- 
ments, students in this option must take 
the following courses: 

95.561/662 Nuclear Physics I, II 
(3-0) (3 -0)6 

and at least twelve credits from among 
the following graduate level Radiologi- 
cal Sciences and Protection courses, as- 
suming the core courses for the Master 
of Science Degree in Radiological Sci- 
ences and Protection have already been 
completed. 

98.522 Envir Radiation & Nuc Site 
Criteria (3-0)3 

98.561/2 Special Topics in Radiological 
Sciences (3-0)3 
98.663 Intro to Radiation Chemistry 
(3-0)3 


98.608 Environmental Toxicology & 
Epidemiology (3-0)3 

98.613 Environmental Monitoring & 
Surveillance (3-0)3 

98.614 External Radiation Dosimetry 
(3-0)3 

98.615 Internal Radiation Dosimetry 
(3-0)3 

98.616 Data Reduction for Rad Sci & 
Protection (3-0)3 

98.620 Environmental Impact State 
ments (3-0)3 

98.625 Medical Health Physics 
(3-0)3 

98.646 Accelerator Health Physics 
(3-0)3 

98.651 Intro to Electronic Product ' 
Radiation (3-0)3 
98.666 Reactor Health Physics (3-0)3 

98.681 Medical Physics (3-0)3 

98.682 Medical Physics Laboratory 
(0-9)3 

Note: It is expected that the require- 
ments for the Master of Science degree 
in Radiological Sciences and Protection 
will be met during the first four semes- 
ters if the student has not already earned 
an M.S. degree. 

Solid State Optics 

In addition to the general require- 
ments, students in this area must take the 
following courses: 

95.572 Solid State Physics (3-0)3 

95.705/706 Seminar in Solid State 
Optics (1-0) (1-0)2 
95.539 Electro-Optics (3-0)3 
96.589 Electro-Optics Lab (0-3)2 

95.547 Laser Physics and 

Applications (3-0)3 
95.551 Fiber Optics (2-3)4 

and may choose electives from among 
courses offered by other departments, 
subject to the approval of the Physics 
Department. 

Course Descriptions 

In the following listings course numbers 
which are primarily lecture courses with pre- 
fix 95 are Physics courses and those with 
prefix 96 are laboratory courses or research 
credit courses. 

95.513 Mechanics (4-0)4 

Prerequisite: 92.234 

Coordinate transformations and vectors; mo- 
tion in one and three dimensions; oscillators: 
linear and non-linear and driven; non-inertial 
frames, central forces, collisions, planar mo- 
tion of rigid bodies in two and three dimen- 
sions. Center of mass and moment of inertia. 
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95.521 Statistical Thermodynamics (3-0)3 

Prerequisite: 95-335/535 
First and second laws of thermodynamics, 
statistical definition of entropy, definition of 
absolute temperature, thermal equilibrium of 
a system in a heat bath; canonical partition 
function and its applications; thermodynamic 
potentials; third law of thermodynamics, 
Carnot cycle, heat engines and refrigerators, 
phase equilibria and the Clausius-Clapeyron 
equation and its applications; the heat capac- 
ity of solids Einstein’s and Debye’s models; 
blackbody radiation and Planck’s law for 
spectral distribution; grand canonical parti- 
tion function; Bose-Einstein and Fermi-Dirac 
distributions for ideal gases; the classical 
perfect gas; ideal Fermi gas and conduction 
electrons in metals; ideal Bose gas and 
Bose-Einstein condensation; superfluidity of 
HeH. 

95.535 Introductory Quantum Mechanics 

I (3-0)3 

Prerequisite: 95.210 or equivalent 
De Broglie waves, the Schroedinger equa- 
tion, wave functions, wave packets, 
Heisenberg uncertainty principle, expection 
values, particle in a box, the simple harmonic 
oscillator, free particles, step barrier, barrier 
penetration, square well potential. 

95.536 Introductory Quantum Mechanics 

n (3-0)3 

Prerequisite: 95.335/535 
The three dimensional Schroedinger equa- 
tion, the deuteron, angular momentum, spin, 
the hydrogen atom, spin-orbit interaction, 
Zeeman effect, Pauli exclusion principle, 
atomic structure, spectroscopic nomencla- 
ture, molecular structure, perturbation 
theory, transition rate. 

95.537 Geometrical Optics (3-0)3 
Properties of light, plane surfaces and 
prisms, thin and thick lenses, mirrors and 
stops, matrix methods applied to Gaussian 
(paraxial) optics, Lagrange-Helmholtz in- 
variant, primary and chromatic aberrations, 
ray tracing and Abbe’s sine condition, basic 
optical instruments including cameras, tele- 
scopes, and microscopes. This course may 
not be used to satisfy the minimum 30 or 60 
credits required in any Physics and Applied 
Physics graduate degree program. 

95.538 Physical Optics (3-0)3 
Wave nature of light, mathematics of wave 
motion, electromagnetic theory of light 
propagation, reflection and refraction, 

Fresnel coefficients, polarization, interfer- 
ence, Young’s experiment, fringe visibility 
and coherence, various interferometers, 
Newton’s rings and applications, Fraunhofer 
diffraction by single and multiple apertures 
and diffraction gratings, Fresnel diffraction. 
This course may not be used to satisfy the 
minimum 30 or 60 credits required in any 
Physics graduate degree program. 

95.539 Electro-Optics (3-0)3 

Prerequisite: 95.338 and 96.539 co-requi- 
site 

Optica] properties of materials, including 
dispersion, absorption, and anisotropy. 
Blackbody radiation, emission spectra, inco- 
herent radiators, and lasers. Photoeffect, 
semiconductor detectors, photochemistry, 
and applications to various detectors. 


95 .540 Image Processing (2-3)4 
Prerequisities: 95.238, 95.338 
Basic physics of television and other imaging 
systems: representation and manipulation of 
images in digital form; Fourier analysis and 
filtering of images: detection of image fea- 
tures such as edges and regions, pattern rec- 
ognition, three-dimensional visual perception 
in man and machine, examples of image pro- 
cessing tasks from such areas as medicine, 
industrial inspection and robotics, laboratory 
exercises with an image processing system 
utilizing and Octec 2000 image analyzer and 
a Data General Nova 4/C Computer. Ability 
to program a computer is required. 

95-547 Laser Physics and Applications 
(3-0)3 

Prerequisite: 95.335/535 
Spontaneous and stimulated emission line 
broadening processing, rate equations, laser 
oscillation condition, spectral output of la- 
sers. Gaussian beam propagation and reso- 
nator design parameters. Key features of 
ultraviolet through far infrared laser systems. 
Application to spectroscopy, radar, welding. 
95.551 Fiber Optics (2-3)4 
Prerequisite: Permission of Instructor 
Introduction to optical communications; ba- 
sic theory of light guiding; propagation char- 
acteristics and focussing effect of an optical 
waveguide; optical sources and detectors for 
fiber communications; fundamental param- 
eters of optica] fibers, fabrication and testing 
methods for optical Fibers. 

95.553 Electromagnetism I (3-0)3 

Prerequisite: 92.231 

The theory of electromagnetic fields using 
vector analysis, electrostatic fields and po- 
tentials in vacuum, conductors, and dielectric 
media, electric multipoles, solutions to 
Laplace’s equation, boundary conditions, 
image charge problems, magnetic effects of 
steady currents in nonmagnetic media. 

95.554 Electromagnetism II (3-0)3 

Prerequisite: 95.553 

Magnetic induction and time varying cur- 
rents and fields, magnetic materials, 
Maxwell’s equations, propagation of electro- 
magnetic waves in vacuum, conductors and 
dielectrics, reflection and refraction of 
electromagetic waves, radiation from dipoles 
and antennas. 

95 .561 Nuclear Physics I (3-0)3 

Prerequisite: 95.336/536 and 95.354/554 
Nuclear charge radius, mass, binding energy, 
moments, parity and statistics; nuclear bar- 
rier penetration and theory of alpha decay 
and fission; theory of beta and gamma decay 
and selection rules. 

95 .572 Solid State Physics (3-0)3 
Prerequisite: 95.421/521 
Crystal structures, x-ray and neutron diffrac- 
tion, lattice vibrations, the free electron and 
the band models of metals, semiconductors 
and applications, dielectric and optical prop- 
erties of s.lids, magnetism and superconduc- 
tivity. 

95.605/606 Mathematical Methods of 
Physics Ijn (4-0)(4-0)8 
Vector and Cartesian tensor analysis; matri- 
ces and determinants; partial differential 
equations, boundary value problems and spe- 
cial functions. Numerical analysis and appli- 


cations; theory of analytic functions; Green’s 
functions. 

95.607 Lie Algebras in Particle Physics 
(3-0)3 

Prerequisite: 95.616 

Introduction to group theory and its applica- 
tion to high energy physics; definition of a 
group and its representations; Lie groups and 
Lie algebras; study of SU(2) Lie algebra, its 
representations and the Wigner-Eckart theo- 
rem; isospin group; roots, weights and simple 
roots of simple Lie algebras and applications 
to the SU(3) group; tensor methods for Lie 
algebras; SU(3) flavor symmetry; Young 
Tableaux for decomposing products of repre- 
sentations; SU(N) group; SU(6) and the 
Quark model; the color SU(3) group and the 
theory of strong interaction of quarks; hadron 
mass; splittings using group theory; grand 
unification and the SU(5) group. 

95.608 Introduction to Particle Physics 
(3-0)3 

Prerequisites: 95.607 and 95.617 
Introduction to quark models; unified gauge 
theory of weak and e.m. interactions; weak 
decays of leptons and hadrons; quantum 
chromodynamics and strong interactions of 
quarks and gluons; asymptotic freedom; the 
bound states of quarkonia; the El and Ml 
transitions in quarkonia. 

95.611 Classic.l Mechanics (3-0)3 
Prerequisite: 95-513 

Review of fundamental principles of me- 
chanics. Central force motion and stability 
problems. Lagrangian formulation, includ- 
ing Hamilton’s principle; Lagrange multipli- 
ers. Coupled harmonic oscillators, normal 
modes. Hamiltonian formulation: 

Hamilton’s equations, finite and infinitesimal 
canonical transformations, Hamilton - Jacobi 
method, Poisson brackets, connections 
among conserved quantities, symmetries and 
canonical invariants. 

95.612 Mechanics of Continuous Media 
(3-0)3 

Prerequisite: 95.513 or 95.611 or equiva- 
lent 

Continuum mechanics: vibrations of strings; 
introduction to Lagrangiarts of continuous 
systems; introduction to fluid mechanics; 
sound waves; viscous fluids; surface waves 
on fluids; introduction to tensor analysis, 
elastic continua. 

95.615/616 Quantum Mechanics 1,11 
(4-0)(4-0)8 

Prerequisite: 95.605. 95.615 is a prereq- 
uisite for 95.616. 

Waves and particles, wave functions. The 
Schrodiugur equation. Solvable examples. 
Operator formalism. Central forces, angular 
momentum, spin. Approximation methods. 
Scattering theory, electromagnetic radiation. 
Applications. 

95.617 Advanced Quantum Mechanics I 
(3-0)3 

Prerequisite: 95.616 
Dirac equation as a single particle wave 
equation, free particle spinors and plane 
waves, matrices and relativistic covariance, 
nonrelativistic approximation and the 
fine-structure of the H atom. Quantization of 
the e.m. field in the coulomb gauge; interac- 
tion of an atom with the quantized radiation 
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field; radiative transitions in atoms; Thomson 
scattering; classical and quantized Lagrang- 
ian field theory; Symmetries and conserva- 
tion laws; quantization of the real and com- 
plex Klein-Gordon field; Dirac Field and the 
covariant quantization of the e.m. field; 
Feynman propagators; the interaction picture 
and the S -matrix expansion in perturbation 
theory and the Wick’s Rule. Feynman dia- 
grams and rules for calculating S-matrix ele- 
ments in QED; formulas for cross-section 
and spin and photon polarization sums; cal- 
culation of cross-sections for (1* + +e > 

'+ + *- (2) *+ + • > e* + e' (3) Compton 

scattering and (4) scattering of electrons by 
an external e.m. field. 

95.618 Advanced Quantum Mechanics II 

(3-0)3 

Prerequisite: 95.617 

Radiative corrections to processes in quan- 
tum electrodynamics; mass and charge 
renormalization; dimensional regularization; 
vacuum polarization; anomalous magnetic 
moment of the electron and the Lamb-shift; 
unified gauge theory of electro-weak interac- 
tions; W and Z bosons and their properties; 
introduction to quantum chromodynamics. 

95.631 Non-linear Optics (3-0)3 
Brief review of linear optics and optical 
waves in anisotropic linear media. Wave 
propagation in nonlinear media. Acousto- 
optics. Second order nonlinear optical phe- 
nomena: sum and difference frequency gen- 
eration, parametric amplification, Pockels 
effect and electro-optic modulators based on 
them. Third order nonlinear optical phenom- 
ena: third harmonic generation, stimulated 
Raman scattering, stimulated Brillouin scat- 
tering, intensity dependent refractive index 
and Kerr effect. Magneto-optical phenom- 
ena and the physics of photorefractive mate- 
rials. 

95.632 Integrated Optics (3-0)3 
Planar optical waveguide modes. Wave 
guide fabrication methods. Losses in optical 
wave guides. Input and output couplers. 
Coupling between wave guides. 
Electro-optics and acousto-optic modulators. 
Semiconductor lasers and detectors. 
95.657/658 Electromagnetic Theory 1,11 
(4-0)(4-0)8 

Prerequisite: 95-606 

Electrostatics and magnetostatics with spe- 
cial attention to boundary value problems. 
Quasistatic fields and displacement currents. 
Maxwell’s equations, special relativity, 
waveguides, scattering, radiation from accel- 
erated charges, propagation in material me- 
dia and plasmas, Kramers-Kronig relations. 
95.660 Quantum Mechanics of Many Par- 
ticle Systems (3-0)3 

Prerequisite: 95.616 
Non-relativistic quantum mechanics of 
many-particle systems, having application to 
many-electron atoms, molecules, condensed 
matter and nuclei. Selection of topics varies 
and may include Hartree-Fock and 
Fermi -Thom as and their modem descen- 
dants: X-alpha, Green’s Functions, Feynman 
graphs, density functionals; applications of 
group theory to symmetric clusters of atoms. 


95-662 Nuclear Physics II (3-0)3 
Prerequisite 95.561 

The nucleon-nucleon force; nuclear models; 
nuclear reaction theory and partial wave 
analysis of scattering; fast neutron physics. 
95-673/674 Advanced Theory of Solids I, II 
(3-0)3 

Prerequisite: 95-616 

Lattice vibrations and their interactions with 
X-rays, neutrons and light. The band model 
of solids and energy band calculations; the 
Fermi surface. Transport and optical proper- 
ties in metals and semiconductors. Magne- 
tism and magnetic resonance; superconductiv- 
ity. Many-body theory and applications; col- 
lective excitations; Green’s function tech- 
niques in solid state physics. 

95-675/676 Neutral Particle Transport I JI 
(3-0)(3-0)6 

Boltzmann and integral transport equations. 
Spherical harmonic and variational methods, 
special methods of solving transport equa- 
tions. Corrections to diffusion theory. Ad- 
joint functions. Applications. 

95-683/684 General Theory of Relativity 
1,11 (3-0)(3-0)6 

Review of Newtonian gravitational theory and 
special relativity. Principles of equivalence. 
Tensor analysis in Riemann spaces. 

Einstein’s field equations; tests of Einstein’s 
theory. Spherically symmetric solutions. Ap- 
plications in astrophysics and cosmology. 
95-686 Semiconductor Physics (3-0)3 
Prerequisite: 95-472/572 
Transport and optical properties of semicon- 
ductors. Statistics, collision mechanisms, 
effective mass theory, donors and acceptors. 
Hot electrons. High magnetic field phenom- 
ena. Devices: junctions and transistors. 

Gunn oscillators; semiconductor lasers. 
95-701/702 Physics Colloquium 
( 1 - 0 )( 1 - 0)2 

A series of invited lectures on current research 
topics in Physics. 

95-703/704 Seminar in Nuclear Physics 
( 1 - 0 )( 1 - 0)2 

95-705/706 Seminar in Solid State/Optics 

(l-0)( 1-0)2 

95-707/708 Seminar in Theoretical Physics 
( 1 - 0 )( 1 - 0)2 

The preceding three seminars involve presen- 
tations by students, faculty members, and vis- 
iting scientists of advanced topics, original 
research or journal articles. 

95-709 Seminar in Accelerator Physics 
( 1 - 0)1 

Prerequisite: Permission of Instructor 
A weekly series of presentations and discus- 
sions by students and faculty concerning re- 
search in progress and planned research at the 
5.5 MV Van de Graaff Accelerator. Enroll- 
ment in the course is limited to students 
whose research projects involve the Van de 
Graaff accelerator. 

95-710 Seminar in Experimental Optics 
( 1 - 0)1 

Prerequisite: Permission of Instructor. 

A weekly series of presentations and discus- 
sions concerning experimental optics research 
in the University of Massachusetts Lowell 
Department of Physics and Applied Physics. 


95-711/712 Graduate Seminar in Physics 

(l-0)( 1-0)2 

Presentations by students of progress in their 
research projects. 

95-721/722 Selected Topics in Physics 
(3-0)(3-0)6 

95-723/724 Selected Topics in Nuclear 
Physics (3-0)(3-0)6 

95-725/726 Selected Topics in Solid State 
Physics (3-0)(3-0)6 

95-727/728 Selected Topics in Theoretical 
Physics (3-0)(3-0)6 

The preceding selected topics courses cover 
recent advances and more advanced topics, 
not covered in the regular courses in these 
areas. Subject matter varies, depending on 
the interests of the instructor and the needs of 
the students. Subject matter varies suffi- 
ciently that these courses may be taken more 
than once for credit without repeating topics. 
96.539 Electro-optics Laboratory (0-3)2 
Co-requisite: 95-439/539 
Studies of monochromators, optical filters, 
photomultiplier tubes, evaporation of thin 
films and thickness measurements of thin 
films. The following projects are offered: 
dye laser, ring dye laser, nitrogen gas laser, 
semiconductor laser, argon ion laser, mer- 
cury ion laser, C0 2 laser, ellipsometric mea- 
surement on thermally evaporated thin films, 
absorption of surface plasma waves, vacuum 
engineering, E-O coefficients of Pockels 
cells, detectivity D* of infrared detectors, A- 
O Q-switching in YAG lasers, and interfer- 
ence filters. 

96.593 Graduate Physics Laboratory 

(0-4)2 

Experiments in various branches of physics 
including optics, atomic physics, solid state 
physics and nuclear physics. 

96.713/716/719 Special Problems in Phys- 
ics (0-9)3, (0-9)6,(0-27)9 

Prerequisite: Written Permission of Su- 
pervisor. 

Reading in preparation for research, or re- 
search not for thesis. If results of the re- 
search are to be subsequently incorporated 
into a thesis, credits earned in this course 
may be used to satisfy thesis credit require- 
ments in M.S. or Ph.D. Thesis Research with 
the written permission of the thesis supervi- 
sor, provided such permission is granted at 
the time of registration for this course. If the 
results are incorporated in an M.S. project, 
not more than 3 credits are allowed. 

96.740 M.S. Research Project in Physics 
(0-9)3 

Prerequisite: Departmental approval of 
an M.S. Project Proposal and written per- 
mission of supervisor. 

96.743/746/749 M.S. Thesis Research in 
Physics (0-9)3, (0-18)6,(0-27)9 

Prerequisite: Departmental approval of 
an M.S. Thesis proposal and written permis- 
sion of supervisor. 

96.751/752 Advanced Projects in Physics 

IJI (3-0)(3-0)6 

Prerequisite: Written Permission of Su- 
pervisor 

Research project leading to the Graduate 
Research Admission Examination (for Ph.D. 
candidates only.) 
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9.-753/756/759 Ph.D. Dissertation Re- 
search in Physics (0-9)3,3(0-18)6,(0-27)9 
Prerequisite: Departmental approval of a 
Ph.D. dissertation proposal and written per- 
mission of supervisor. 

Note: Courses with 98 prefix are described in 
the Radiological Sciences and Protection 
section of this catalog. 
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DEPARTMENT OF 
PSYCHOLOGY 

Department Chair 
Charlotte Mandell 

Associate Professor; B.A., Brooklyn 
College; M.A., Ph.D., Columbia Uni- 
versity. 

Graduate Coordinator 
ion Hellstedt 

Associate Professor; A.B., Augustana 
College; M.Div., Yale University; 
Ph.D., Boston University. 

Faculty 

Meg Bond, Assistant Professor; B.A. 
Stanford University; M.A., Ph.D., 
University of Oregon. 

Janet Burke, Professor; B.S., M.Ed., 
PhJ)., Boston College. 

Joan B. Cannon, Associate Profes- 
sor; B.A., St. Mary’s College; Ed.M., 
Boston University; Ed.D., Clark Uni- 
versity. 

Kathleen Hulbert, Associate Profes- 
sor; A.B., Northwestern University; 
Ed.M., Boston University; C.A.G.S., 
University of New Hampshire; Ed.D., 
Boston University. 

David Landrigan, Associate Profes- 
sor; B.S., Tufts University; M.A., 
Ph.D., University of New Hampshire. 
Anne Mulvey, Associate Professor; 
B.A., Barat College; Ph.D., City Uni- 
versity of New York. 

Charles Nikitopoulos, Associate Pro- 
fessor, A.B., Suffolk University; 

M.A., New School for Social Re- 
search; Ph.D., Boston College. 

Ronald M. Pickett, Associate Profes- 
sor; A.B., Dartmouth College; M.A., 
PhD., University of Michigan. 

Allie Scruggs, Professor; B.S., Ed.M., 
Ed.D., Boston University. 

Richard Siegel, Associate Professor, 
A.B., Harvard College; M.S., Yale 
University; Ph.D., Boston University. 
Linda Silka, Professor; B.S. Okla- 
homa State University; M.A., Ph.D., 
Kansas University. 

Mary Roth Walsh, Professor; B.S., 
Mount Mary College; M.S., Cornell 
University; Ph.D., Boston University. 


MASTER OF ARTS IN 
COMMUNITY SOCIAL 
PSYCHOLOGY 

Philosophy and Objectives 
of the Program 

Community social psychologists 
study relationships between social and 
environmental forces and the psycho- 
logical well-being of people. They seek 
to understand how individuals and 
groups are affected by such social influ- 
ences as employment and educational 
opportunity, organization and delivery 
of public services, and the structure and 
climate of the many social systems 
within which people live and work. 

This master’s level program in Com- 
munity Social Psychology has two main 
objectives. The first is to provide its 
students with a rich and practical under- 
standing of how organizations influence 
well being, adjustment and growth. The 
second is to equip students to address 
human problems in a wide variety of 
social settings. These objectives are met 
through a balanced program of class- 
room study and practical field experi- 
ence, with emphasis on skills-oriented 
courses in systems analysis, research 
methods and intervention techniques. 
Graduates will be prepared to assume 
professional roles in community organi- 
zations, in public institutions or in busi- 
ness and industry. 

This program meets the needs of stu- 
dents from various academic and occu- 
pational backgrounds. It attracts recent 
undergraduates from such fields as Psy- 
chology, Sociology, Political Science, 
Health, and Education. For those al- 
ready working, it can enhance the skills 
and career development of counselors, 
social workers, nurses, teachers, govern- 
ment workers, administrators, and mid- 
level managers in many public and pri- 
vate sector positions. 

Admissions Requirements 

The Community Social Psychology 
program at the University of Massachu- 
setts Lowell is designed not only for re- 
cent college graduates but also for older 
and non-traditional students with expe- 
rience in a variety of work and commu- 
nity settings. The requirements for ad- 
mission include the following: 

1. An undergraduate average of “B” 
or better in the field of psychology or a 
related major. Students from other ma- 
jor fields are invited to apply but may be 
asked to complete some undergraduate 


requirements. All applicants should 
have completed a basic statistics or re- 
search methods course; students lacking 
this prerequisite must fulfill this require- 
ment prior to matriculation. 

2. Acceptable performance on the 
Graduate Record Examination Verbal 
and Quantitative Aptitude Section, or on 
the Miller Analogies Test. 

3. Three letters of recommendation 
related to the applicant’s educational and 
professional qualifications. 

4. A personal letter including a state- 
ment about the applicant’s professional 
interests, educational and work qualifi- 
cations, and future goals. 

5. Prospective candidates may be re- 
quested to participate in an interview 
with members of the program’s admis- 
sions committee. 

Transfer Credit 

Matriculated students in Community 
Social Psychology are allowed to trans- 
fer up to 10 credits of course work com- 
pleted at other accredited universities 
provided that such courses are within the 
content area of community social psy- 
chology and do not involve credit for 
field experience or professional work. 
Such transfer credit is subject to the ap- 
proval of the Student Affairs Committee 
and the Graduate School. 

B.A./M.A. OPTION 

Undergraduate psychology majors at 
the University of Lowell may enroll in a 
B.A./M.A. program that allows students 
to complete both degrees in five years. 
Additional information on the B.A./ 
M.A. option is available from the Gradu- 
ate Coordinator. 

Part-time Study and Non-Degree 
Status 

While the program in Community- 
Social Psychology provides for full-time 
study, part-time students are encouraged 
to apply. In fact, the majority of stu- 
dents complete their program on a part- 
time basis. Courses are offered at late 
afternoon and evening hours to accom- 
modate students who are employed. 
Students not pursuing an advanced de- 
gree or who wish to begin their graduate 
study without first applying for matricu- 
lated status are invited to register as non- 
degree students for specific graduate 
courses on a space-available basis. Such 
students need meet only the first of the 
admissions requirements listed above. If 


58 


i 


a non-degree student later applies for 
acceptance into the master’s program, 
his/her application will be treated 
equally with those of other new appli- 
cants, though performance in graduate 
courses taken on campus may be used as 
an additional admissions criterion. Non- 
degree students accepted as matriculated 
students may transfer a maximum of 12 
credits earned at the University of Mas- 
sachusetts Lowell toward the Master’s 
degree. 

Graduate Advisor 

Each newly-matriculated student in 
the program will be assigned to an advi- 
sor from among the faculty of the gradu- 
ate program. The student will meet with 
his/her advisor on a regular basis 
throughout the years of study to discuss 
course selections, planning for practica, 
and the development of the thesis or 
project. Once a student selects a faculty 
supervisor for his/her thesis-project, this 
faculty member takes over as graduate 
academic advisor. 

The Institute for Family and 
Community Studies 

The goal of the Institute for Family 
and Community Studies is to promote 
the mental health and well-being of indi- 
viduals, families, and communities 
through education, training, and consul- 
tation. The aim is to provide opportuni- 
ties for University of Massachusetts fac- 
ulty, community members, and practic- 
ing professionals to work together to 
integrate theory, research and practice. 
The Institute sponsors academic 
coursework, community-based training, 
professional development workshops, 
consultation and research. 

Degree Requirements 

Credits 

A total of 36 academic credits, at least 
26 of which must be taken at the Univer- 
sity of Massachusetts Lowell with a 
grade average of “B” or better, is re- 
quired for the completion of the degree. 
The 36 credits for the Master’s degree 
are divided as follows: 

Coursework 

Required Coursework 12 credits 
(47.501, 47.512, 47.520, and 47.525) 
Required Practicum 6 credits 
Required Capstone Experience: 0,3, or 
6 credits 


Thesis Option 6 credits 

Project Option 3 credits 

Electives 12, 15, or 18 credits 
Total 36 credits 

Students are encouraged to participate 
actively in tailoring their program to 
achieve specific career and professional 
goals. This may be done through careful 
selection of coursework, independent 
study, practicum, and thesis or project 
experience. A limited number of ap- 
proved courses taken outside the depart- 
ment may count as electives when these 
strengthen a student’s identified area of 
interest. 

Thesis, Project, or 
Comprehensive Examination 
Requirement: The Capstone 
Experience 

Each student in the program must 
complete a capstone experience to dem- 
onstrate mastery of the concepts of com- 
munity and social psychology. The two 
options of thesis and project are 
availabe to allow each student to tailor 
the capstone experience to meet his or 
her professional goals. 

Thesis and Project Options 

The thesis or project is an original 
piece of work in the student’s area of 
specialization. The thesis (6 credits) is a 
faculty supervised research activity; the 
project (3 credits) is a faculty supervised 
change-oriented activity. Each of these 
provides an opportunity for the student 
to demonstrate skills and knowledge ac- 
quired in the program and to make an 
original contribution to the field of 
Community Social Psychology. Stu- 
dents may register for 3, 6, or 9 credits 
in 47.743 (Thesis) or 3 credits in 47.733 
(Project) while doing thesis or project 
work. No more than 6 credits of 47.743 
or 3 credits of 47.733 can be counted 
toward the 36 credit degree requirement. 
Students typically initiate the thesis/ 
project after completion of 12 to 18 
credits. Additional information about 
the thesis and project requirements is 
available through the Graduate Coordi- 
nator. 


Exam Option 

An alternative to completing the thesis 
or project is available with the option of 


a comprehensive exam. Students select- 
ing the comprehensive exam option 
complete all degree requirements by tak- 
ing die exam and completing 36 hours of 
required and elective coursework. No 
credits for the comprehensive examina- 
tion can be counted toward the 36 credit 
degree requirements. The exam is of- 
fered yearly, and tests students’ mastery 
of materials in required and elective 
courses. Additional information about 
the comprehensive examination require- 
ments is available through the Graduate 
Coordinator. 

Course Descriptions 

47.501 Applied Developmental Psychol- 
ogy (3-0)3 

Provides a life span developmental perspec- 
tive on individual and social adaptation and 
change. Examines appropriate theory and 
research, and illustrates the influences of 
environmental, social and cultural factors. 

47.502 Seminar in Community and Social 

Psychology (3-0)3 

This course is designed to acquaint the stu- 
dent with new developments from a broad 
range of current psychological theory and 
research and how these developments might 
affect social and community life. 

47.503 Applied Social Psychology (3-0)3 
Introduces students to social psychology as 
an applied discipline. Covers such applied 
topics as attitude change, aggression, helping 
behavior, attribution, and interpersonal influ- 
ence. 

47-504 The Family System (3-0)3 
Family processes and the interplay between 
the family and other social, cultural and 
socio-economic systems. Topics include 
parental roles, changing family structures, 
racial and ethnic factors, and interactions 
between family, work, and community. 

47.511 Helping Skills I: Dyads (formerly 
Community and Social Aspects of Coun- 
seling) (3-0)3 

The basics of the helping relationship with 
individuals are covered including interview- 
ing, listening, basic and advanced empathy, 
goal setting, and implementing strategies for 
change. The emphasis will be on the dyadic 
relationship of helper and client, though 
some applications to larger networks will be 
covered. The emphasis will be on how to 
use these techniques in human service set- 
tings in the community. 

47.512 Applied Research Methods 
(3-0)3 

Considers strengths and limitations of vari- 
ous approaches to community and social psy- 
chological research. Develops skills for for- 
mulating research questions and translating 
them into practical study designs. Sensitivity 
to research ethics as well as its practicality 
and validity is emphasized. 
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47.513 Helping Skills II: Groups and Or- 
ganizations (formerly Communication in 
Human Organizations) (3-0)3 
In this course the student will be exposed to 
skills in leading groups and consulting to 
community groups and organizations. The 
course will cover group and organizational 
dynamics, leadership skills, conflict resolu- 
tion, problem solving, goal setting, and pro- 
gram planning. 

47.520 Introduction to Community and 
Social Psychology (3-0)3 
Introduces history and comtemporary trends 
of community and social psychology with 
focus on how social and environmental 
forces affect individual and group quality of 
life. Surveys issues, methods, and applica- 
tions. 

47.523 Women in the Community (3-0)3 
An examination of women’s roles in the 
home, community, and work place; examines 
psychological consequences, social structural 
influences, and options for change. Topics 
include; housework and childcare; violence 
against women; work place stratification 
issues; and women’s contributions to their 
communities. 

47.524 Ethnic and Racial Factors in the 
Community (3-0)3 

Examines the multi-ethnic community and its 
effects on behavior, with major emphasis on 
conflict, prejudice and accomodation, as ap- 
plied to a variety of social settings, including 
community, institutional and industrial con- 
texts. 

47.525 Psychology of the Middle-Sized 

City: Lowell (3-0)3 

Lowell serves as a model for examining the 
social issues and systems of mid-sized cities. 
The course considers how diversity, revital- 
ization, neighborhoods, housing, education, 
and industry affect quality of life. 

47 .551 Psychosocial Aspects of Maturity 
and Aging (3-0)3 

Covers changes in behavior from adulthood 
to old age with emphasis on changes in per- 
sonality, mental health, sensation and percep- 
tion, intelligence and learning; and those 
individual, situational and cultural variables 
that contribute to successful aging. 

47.611 Program Evaluation (3-0)3 
A skill-oriented approach that considers both 
formative and summative evaluation tech- 
niques. Emphasizes mastery of the technical 
aspects of the evaluation process. 

47.621 Social System Dynamics: Interven- 
tion and Change (3-0)3 

Examines the structure and dynamics of 
mental health, educational, medical, indus- 
trial, and other systems with emphasis on 
strategies, theories, and ethics of social 
change. 

47.622 Selected Topics in Community and 
Social Psychology (3-0)3 
Advanced topics in various areas of Commu- 
nity and Social Psychology. Offered regu- 
larly, reflecting special interests of the fac- 
ulty and students, and may be repeated for 
credit. 


47.631 PracticumI (1-9)3 

47.632 Practicum H (1-9)3 

Provides supervised field experience in a 
setting appropriate to the student’s area of 
specialization, plus on-campus class meet- 
ings. Nine to twelve hours of field work a 
week for two semesters are required. Stu- 
dents begin the Practicum upon completion 
of 12 and no more than 18 credits. 

47.691 Directed Study in Community and 
Social Psychology (3-0)3 

This course is designed as an independent 
study of a subject not offered in the standard 
curriculum. 

47.743 Master’s Project in Community- 
Social Psychology (3-0)3 

Prerequisite: Approval of major advisor. 

For graduate students actively engaged in 
developing a change-oriented intervention 
leading to the submission of a written project 
report. A program of supervised study will 
be arranged between the student and a fac- 
ulty supervisor. 

47.743, 6, 9 Master’s Thesis in Commu- 
nity-Social Phychology 
Prerequisite: Approval of major advisor. 
( 6 - 0)6 

For graduate students actively engaged in 
research leading toward the submission of a 
written thesis. A program of supervised 
study will be arranged between the student 
and a faculty supervisor. This course may be 
repeated for credit, but only a total of 6 cred- 
its may be counted toward the Master’s de- 
gree. 

Graduate Directed Studies 
Institute Courses 

Gradute courses are also offered in the 
summer under the auspices of our Institute in 
Family and Community Studies. Previous 
summer courses have included Substance 
Abuse, Violence in the Family, Couples 
Therapy, Current Perspectives in Human 
Sexuality, Mental Health Problems in the 
Community, and Interventions with Children 
and Adolescents. 

Depending on whether any other courses 
in Community and Social Psychology have 
been taken outside the program, students 
may apply up to 12 Institute credit hours to- 
ward the M.S. degree. The credit transfer is 
as follows: Students must take the current 
four required courses plus thesis, project, or 
comprehensive exam. Students must take at 
least two additional courses in the academic 
year graduate offerings. Students may meet 
their other two to four course requirements 
from other sources including the Summer 
Institute. All courses other than the Summer 
Institute courses will need to be approved by 
petition. 


Department of Psychology 
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RADIOLOGICAL 
SCIENCES AND 
PROTECTION 
(Department of 
Physics) 

Graduate Coordinator 
Jesse Y. Harris 

Professor, B.S., M.S., M.S., Ph.D., 
Rutgers-The State University. 

Faculty 

George E, Chabot, Associate Profes- 
sor; A.B., Harvard University; M.S., 
Harvard School of Public Health; 
Ph.D. , University of Lowell; (C.H.P.). 
Clayton S. French, Assistant Profes- 
sor; B.S., M.S.,Ph.D., University of 
Lowell; (C.H.P.) 

Kenneth W. Skrable, Professor; B.S., 
Moravian College; M.S., Vanderbilt 
University; Ph.D., Rutgers-The State 
University; (C.H.P.). 


MASTER OF SCIENCE DEGREE 
PROGRAM 

With the increasing uses of radia- 
tion and radioactive materials by in- 
dustry and medicine and the continued 
use of nuclear power, there is a grow- 
ing need for research in Radiological 
Sciences and Protection. The excel- 
lent facilities, equipment and support- 
ing staff available at the University’s 
Radiation Laboratory and the well- 
qualified faculty in the Radiological 
Sciences program and in other allied 
departments give students at the Uni- 
versity of Massachusetts Lowell a 
unique opportunity to make signifi- 
cant contributions to research in the 
radiation protection field. 

The Master of Science degree pro- 
gram in Radiological Sciences and 
Protection is interdisciplinary in na- 
ture and is appropriate for students 
with backgrounds in engineering and 
the biological and physical sciences. 
The program is complementary to the 
Master of Science Degree programs in 
Environmental Studies and Work En- 
vironment, enabling students at the 
University to pursue careers in all the 
major areas of environmental protec- 


tion. Cooperative programs with medi- 
cal facilities enable students to pursue 
professional education and training in 
medical health physics and medical ra- 
diation physics. 

The high level of concern exhibited 
today regarding the environment and the 
safety of nuclear facilities has created a 
critical shortage of professionals needed 
to perform evaluations of the environ- 
mental impact of nuclear reactors, waste 
processing plants, and other nuclear fa- 
cilities as well as radon in homes. Stu- 
dents in the program are given the op- 
portunity to select a program from the 
varied resources of the University that 
will prepare them for one of the many 
positions available. 

Admission Requirements 

A student should have preparation in 
mathematics, including differential and 
integral calculus through differential 
equations, chemistry, physics, biology 
and in nuclear and radiological sciences 
similar to the University of Massachu- 
setts Lowell Radiological Health Phys- 
ics undergraduate curriculum. The ap- 
plicant must submit the applications ma- 
terials provided by the Graduate School, 
official transcripts of all undergraduate 
work, and the official score report for 
the Graduate Record Examination Apti- 
tude Test. 

Plan of Study 

The program allows a student to select 
courses and a research project consistent 
with his/her desired area of professional 
development. Various opportunities for 
research and professional development 
are possible through the use of the Ra- 
diation Laboratory of the University and 
through cooperative programs with hos- 
pitals, nuclear reactor facilities, govern- 
ment laboratories, and other radiation 
facilities. A research adviser, other than 
a University of Massachusetts Lowell 
faculty member, may be approved for 
the conduct of research at facilities out- 
side the University. A student’s pro- 
gram must receive departmental ap- 
proval. Two Master of Science degree 
options are available: (1) thesis, (2) 
project. In addition to a core curricu- 
lum, a master’s thesis or project report 
thus must be submitted and approved. 


Thesis Option 

Under the thesis option, a student 
must complete a minimum of 24 credits 
of formal courses and a minimum of 6 
and a maximum of 9 credits of graduate 
research. The master’s thesis generally 
will consist of a scholarly laboratory or 
theoretical investigation in the field of 
Radiological Sciences and Protection. 
Proposed research must be approved by 
the Program Graduate Committee. The 
format for the final written thesis shall 
conform to the requirements of the 
Graduate School. The thesis proposal 
and report requirements may be obtained 
from the Graduate Coordinator. 

Oral Defense of Thesis 

A thesis committee is appointed to 
read a student’s thesis and to listen to an 
oral presentation and defense presented 
by the student. In general, the commit- 
tee will include the thesis adviser and 
two additional members chosen from the 
Radiological Sciences faculty and other 
departments in which the candidate has 
taken graduate studies. 

Project Option 

Under the project option, a student 
must complete a minimum of 27 credits 
of formal courses and 3 credits of gradu- 
ate research to yield a total of 30 credits. 
In addition to the project report, the stu- 
dent must pass a comprehensive exami- 
nation. The master’s project consists of 
a scholarly investigation such as a re- 
view, report, design, etc., in the field of 
Radiological Sciences and Protection. 
The subject of the project must be ap- 
proved by the student’s adviser in ad- 
vance. The final report must be ap- 
proved by the Program Graduate Com- 
mittee and conform to the format speci- 
fied by the Graduate School. 

Comprehensive Examination for 
Non-Thesis Option 

Degree candidates electing the project 
option are required to pass a Compre- 
hensive written and/or oral examination 
administered by the Program Graduate 
Committee. This examination normally 
will be administered during the semester 
in which the student completes his or her 
course requirements for the master’s de- 
gree. The comprehensive examination 
may be waived for a student who can 
document that he/she has passed Part I 
of the American Board of Health Phys- 
ics Certification Examination. 
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Core Curriculum 

A core curriculum consisting of eight 
courses is required of all students. 

These core courses are listed below 
along with other courses offered by the 
department for graduate credit. If a stu- 
dent has already had a course or courses 
similar to those listed, then the require- 
ment for such courses may be waived. 
Courses in Nuclear Engineering, Physics 
and Applied Physics, Environmental 
Studies,Work Environment, Biology, 
Mathematics, Meteorology, Chemistry, 
and others may be selected for graduate 
credit with the approval of the Depart- 
ment. 

Required Core Courses 

24.533 Nuclear Instrumentation I (3) 
80.505 Nuclear Instrumentation II (4) 

98.501 Radiation Safety or Control I 
(4) 

98.502 Radiation Safety or Control II 
(4) 

98.555 Physics of Radiation and 
Nuclei (4) 

98.572 Radiation Biology (3) 

98.605 Radiation Dosimetry (3) 

98.632 Intro to Nuclear Radiation 
Shielding (3) 

98.71 1/712 Grad Seminar in Rad 
Sci Prot (RSP) (2) 
98.733/736 M.S. Proj. in Rad. Sci. 

&Prot. (3,6) (Project 
Option) 
or 

98.743/746/749 M.S. Thesis in RSP 
(Thesis Option) 
(3,6,9) 


FIVE YEAR B.S./M.S. DEGREE 
PROGRAM 

A five-year B.S./M.S. program is 
available to well qualified undergradu- 
ates. For information, see the descrip- 
tion at the front of this catalog. 

Graduate Radiological Science & 
Protection Internships 

It is highly desirable that every gradu- 
ate of the Radiological Science and Pro- 
tection program have work experience in 
the field of specialization. Students may 
receive academic credit for volunteer or 
paid work experience that meets the 
guidelines established by the program 
graduate committee. Students are per- 
mitted to register for only one internship 
course during a semester. A minimum of 
135 hours of applicable and satisfactory 
work experience is required during the 


semester to receive a passing grade. No 
credit is allowed for work experience 
gained prior to registering for the 
course. A maximum of 3 credits of in- 
ternship courses may be applied toward 
the minimum of 30 credits required for 
the M.S. degree, and a maximum of 6 
credits may be applied toward the Ph.D. 
requirements. Only matriculated stu- 
dents may register for internship 
courses, and the student is allowed to 
register for a total of no more than two 
internship courses. 

DOCTOR OF PHILOSOPHY DEGREE 
PROGRAM 

See Physics and Applied Physics section 
in this catalog. 

Course Descriptions 

98.501 Principles of Radiation Safety and 

Control (3-3)4 

Prerequisite: 80.202 or equivalent 
Introduction to radiation protection, includ- 
ing radiation sources, radiation dose and 
dose measurement, radiation monitoring 
methods and instruments, contamination 
control and applied health physics techniques 
for the safe handling and control of radioac- 
tive material. 

98.502 Principles of Radiation Safety and 

Control (3-3)4 

Prerequisite: 98.501 

A laboratory course giving students experi- 
ence with equipment and practices of current 
use in the radiation protection field; an ex- 
tension of 98-501 giving some of the practi- 
cal aspects of radiation safety and control. 
98.522 Environmental Radiation and 
Nuclear Site Criteria (3-0)3 

Prerequisite: Introductory Course Cover- 
ing Basic Nuclear Concepts 
Study of sources, distribution, environmental 
transport and dose projections of environ- 
mental radionuclides. Emphasis on environ- 
mental impact of nuclear fuel cycle. 

98.541 Radioisotope Techniques (3-0)3 

Prerequisite: Undergraduate background 
in sciences or engineering 
Study of the theory and use of radionuclides 
as tracers and the principles of operation of 
radiation counting systems. 

98.543 Radioisotope Techniques Labora- 
tory (0-3)1 

Prerequisite: 98.541 concurrently 
Laboratory experience in tracer techniques 
including use of GM, proportional, and vari- 
ous scintillation systems for counting alpha, 
beta, and gamma radiations. Applications in 
chemistry and biology. 

98.555 Physics of Radiation & Nuclei 
(4-0)4 

Prerequisite: 95.144 or equivalent. 

A survey of atomic and nuclear physics di- 
rected to an understanding of the basic mod- 
em physics utilized in radiological science 


and nuclear engineering. Materials covered 
includes but is not limited to the following 
topics: Classical and relativistic relationships 
for momentum and energy, mass energy rela- 
tionships, motion of charged particles in 
charged and magnetic fields, mass and 
charge of electron, atomic mass and isotopes, 
the photon, photoelectric effect, the Compton 
effect, wave particle dualism and probability, 
absorption of photons, scattering and cross 
sections, Rutherford’s nuclear atom, atomic 
spectra and Bohr’s theory of the hydrogen 
atom, emission and absorption spectra and 
selection rules, DeBroglie hypothesis, neu- 
tron diffraction, the Schroedinger wave equa- 
tion, the uncertainty principle, systematics 
and structure of the nucleus, nuclear forces 
and nuclear models. 

98.561/562 Special Topics in Radiological 
Sciences (3-0)3 

This course is used to provide students 
with current information on topics of interest 
to graduate students in Radiological Sciences 
and Protection. Topics covered may vary 
from year to year. Topics are announced 
prior to registration. 

98.572 Radiation Biology (3-0)3 
Prerequisite: Introductory nuclear course 
and course in human physiology 
Study of biological effects and mechanisms 
of action of ionizing radiations from subcel- 
lular through whole organism and ecological 
levels. 

98.581 Math Methods in RS&P (3-0)3 
Prerequisite: Permission of instructor. 

A course for those majoring in Radiological 
Sciences and Protection. An applied course 
emphasizing the mathematical skills used in 
radiological sciences/health physics fields 
including special techniques used in radiation 
physics, radiation dosimetry, and radiation 
shielding. Microcomputer applications in- 
cluding numerical techniques will be in- 
cluded. 

98.582 Numerical Methods in RS&P 

(3-0)3 

Prerequisite: 98:581 and permission of 
instructor. 

Advanced mathematical treatment of topics 
covered in 98:581 with extensive application 
of computer techniques to problem solutions 
applicable to Radiological Sciences and Pro- 
tection. 

98.601 Radiochemistry (3-0)3 
Prerequisite: Permission of instructor. 

This course stresses analytical techniques 
applicable to identification and quantification 
of radionuclides in various sample types. 
Considerable time will be spent on review of 
general chemistry and inorganic analytical 
chemistry. The theories and applications of 
various separation techniques including pre- 
cipitation, solvent extraction, ion exchange 
chromatography, and electrodeposition will 
be discussed with emphasis on separation of 
radioactive species. Additional material to be 
covered includes instrumental techniques for 
analysis of radioactive species, radiotracer 
and isotope dilution techniques, saturation 
activation analysis, and sample preparation. 
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98.603 Radiochemistry Laboratory 
(0-3)1 

Corequisite: 98.601 
This laboratory course will require the 
completion of between 4 and 6 separate labo- 
ratory procedures and participation in 2 to 4 
demonstration sessions. Laboratories will 
stress various analytical techniques for deter- 
mination of specific radionuclides. At least 
two laboratory sessions, which may extend 
more than one period, will deal with analysis 
of environmental samples of specific radio- 
nuclides. A variety of separation procedures 
including precipitation, solvent extraction, 
ion exchange chromatography, gas 
deemanation, and electrodeposition will be 
employed. 

98.605 Radiation Dosimetry (3-0)3 

Prerequisite: 98.501/502 
Sources of radiation exposure; calculations 
of chronic and acute radiation doses and their 
effects; internal dosimetry including distribu- 
tion and elimination of radionuclides; inter- 
nal beta, gamma, and neutron dosimetry; use 
and calibration of instruments in dose related 
measurements. 

98.607 Radiation Dosimetry laboratory 
(not offered every year) (0-3)1 

Prerequisite: 98.505 concurrently 
Laboratory experience coordinated with lec- 
ture sequence in 98-505. 

98.608 Environmental Toxicology and 
Epidemiology (3-0)3 

Prerequisite: Graduate student with sci- 
ence background. 

Study of toxicology and epidemiology of 
physical and chemical agents including: air 
pollutants, food additives, ionizing and 
non-ionizing radiations, review of current 
health standards. 

98.610 Environmental Toxicology Labo- 
ratory (0-3)1 

Prerequisite: 98.508 concurrently 
Laboratory studies of effects of toxic agents 
on plant and animal systems with emphasis 
on radiation and air pollutants. 

98.611 Preparation for Health Physics 

Certification (3-0)3 

Prerequisite: Qualified to take part I of 
certification examination of ABHP. 

Students have intensive review of problems 
from historical certification examinations 
and review of current federal regulations 
related to applied health physics 

98.613 Environmental Monitoring and 
Surveillance (3-0)3 

Prerequisite: 98.502 

Sources of environmental radioactivity; de- 
sign of monitoring programs; sampling and 
analytical measurement programs for spe- 
cific radionuclides and external radiation 
sources; analytical equipment and proce- 
dures; design of an environmental laboratory; 
and quality assurance programs. 

98.614 External Radiation Dosimetry 
(3-3)4 

Prerequisite: 98.501/502 
Radiation quantities and units; beta, gamma 
and neutron dosimetry; principles of charge 
measurement and energy transfer; use and 
calibration of instruments; calibration 
sources; accident dosimetry; standards and 
regulations. 


98.615 Internal Radiation Dosimetry 

(3-0)3 

Prerequisite: Permission of Instructor 
Physiological models for reference man; 
metabolic models and kinetics; 1959 ICRP 2 
and the 1978 ICRP 30 publications; bioassay 
models; accident internal radiation dosim- 
etry; standards and regulatory requirements. 

98.616 Data Reduction for Radiological 
Sciences and Protection (3-0)3 

Prerequisite: Permission of Instructor 
Fundamental statistical concepts; sampling 
and counting experiments; propagation of 
errors; minimum detectable activity and 
lower limit of detection; chi square and other 
statistical tests; tests of distributions and fit- 
ting functions. 

98.620 Environmental Impact Statements 
(3-0)3 

Methodology for preparation of environ- 
mental impact statements. Review National 
Environmental Policy Act and applications to 
federal and state projects. Review of current 
administrative procedures for nuclear and 
non-nuclear projects. Students prepare an 
EIS for a local project of current interest. 
98.625 Medical Health Physics (3-0)3 

Prerequisite: 98.501 and 81.252 or 
equivalent 

Medical applications of radiation and radio- 
active material in diagnosis and radiation 
therapy; shielding of X-ray and radiation 
therapy facilities; survey and monitoring 
instruments and procedures; regulations; 
waste disposal; and clinical support role of 
health physicist. 

98.632 Introduction to Nuclear Radiation 
Shielding (3-0)3 

Prerequisite: Permission of Instructor, 
Advanced Calculus 

Interaction of neutrons, gamma rays and 
charged particles with matter; buildup fac- 
tors; shielding of point, surface, and volume 
sources; shielding design factors in reactor 
and accelerator operations. 

98.634 Introduction to Radiation Shielding 
Laboratory (not offered every year) 

(0-3)1 

Prerequisite: 98.532 concurrently 
Laboratory coordinated with 98-532 with 
applications to health physics problems. 
98.646 Accelerator Health Physics 
(3-0)3 

Prerequisite: 98.501/502 
Health physics problems common to particle 
accelerator facilities are presented with dis- 
cussions of current approaches to their solu- 
tions. Estimation of the levels of induced 
radioactivity expected and calculations of 
shielding and ventilation requirements will 
be made for a variety of particle accelerators. 
98.651 Introduction to Electronic Product 
Radiation (3-0)3 

Prerequisite: 98.501 

The generation, measurement, and uses of 
radiant energy from electronic products 
whose emissions span the entire electromag- 
netic spectrum; ultrasonic energy emitted by 
electronic products, biological effects, stan- 
dards of protection and control, and conse- 
quences and intent of Public Law 90.602. 


98.663 Introduction to Radiation Chemis- 
try (not offered every year) (3-0)3 
Prerequisite: Permission of Instructor 
A study of the interaction of all types of ion- 
izing radiation with matter and the resulting 
radiation-induced chemical reactions; excita- 
tion, ionization, and free radical formation 
and recombination. 

98.666 Reactor Health Physics 
Prerequisite: 98.501/502 
Health physics problems associated with 
nuclear reactor facilities with emphasis on 
commercial nuclear power including the ra- 
diation protection program elements needed 
for the control of external and internal radia- 
tion sources for the safe and efficient opera- 
tions of these facilities. 

98.668 Applied Health Physics (2-3)3 
Prerequisite:98.502 

This course deals with selected topics of con- 
cern to the practicing health physicist and 
stresses application of principles and tech- 
niques not covered in depth in other courses. 
Topics include air sampling and analysis, 
meteorology, monitoring instrumentation, 
ventilation control and assessment, respira- 
tory protection, and contamination control. 
Laboratory sessions will reinforce practical 
considerations and problems encountered in 
the field. 

98.681 Medical Physics (3-0)3 
Prerequisite: Permission of Instructor 

A discussion of the methods and procedures 
involving the use of radiation and radioactive 
materials in medical diagnosis and therapy, 
including medical radiation dosimetry and 
computer applications. 

98.682 Medical Physics Laboratory 
(0-9)3 

Prerequisite: 98.681 

A clinical laboratory course involving practi- 
cal applications and experience in the subject 
matter covered in 98.581 through cooperative 
programs with participating medical facili- 
ties. 

98.683 Grad. Health Physics Internship 
(0-9) 

Prerequisite: Requires advance approval of 
site supervisor and RS graduate coordinator. 

98.684 Grad. Accelerator Health Physics 
Internship (0-9)3 

Prerequisite: Requires advance approval of 
site supervisor and RS graduate coordinator. 

98.685 Grad. Reactor Health Physics In- 
ternship (0-9)3 

Prerequisite: Requires advance approval of 
site supervisor and RS graduate coordinator. 

98.686 Grad. Medical Health Physics In- 
ternship (0-9)3 

Prerequisite: Requires advance approval of 
site supervisor and RS graduate coordinator. 

98.687 Grad. Medical Physics Internship 
(0-9)3 

Prerequisite: Requires advance approval of 
site supervisor and RS graduate coordinator. 

98.693 Adv. Grad. Health Physics Intern- 
ship (0-9)3 

Prerequisite: 98-683 and advance ap- 
proval. 

98.694 Adv. Grad. Accelerator Health 
Physics Internship (0-9)3 

Prerequisite: 98.684 and advance approval. 
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98.695 Adv. Grad. Reactor Health Phys- 
ics Internship (0-9)3 

Prerequisite: 98.685 and advance approval 

98.696 Adv. Grad. Medical Health Phys- 
ics Internship (0-9)3 

Prerequisite: 98.686 and advance ap- 
proval. 

98.697 Adv. Grad. Medical Physics In- 
ternship (0-9)3 

Prerequisite: 98.687 and advance ap- 
proval. 

98.711/712 Grad. Seminar In Rad Sci & 
Prot. (1-0)1 

Individual presentations by students and 
staff of advanced topics, original research or 
journal articles. . 

98.730 MS Critical Essay in Rad. Sci & 
Prot. (0-9)3 

Prerequisite: Election of critical essay MS 
option and permission of faculty advisor. 
98.733/736 MS Project in Rad. Sci & Prot. 
(0-9)3, (0-18)6 

Prerequisite: Selection of project option, 
completion of a minimum of one semester of 
graduate study in Radiological Sciences and 
Protection and approval of proposal by fac- 
ulty advisor. This course provides research 
credit for a project done by master’s degree 
candidates. 

98.743/746/749 M.S. Thesis Research in 
RSP (0-9)3, (0- 18)6,(0-27)9 

Prerequisite: Completion of a minimum 
of one semester of graduate study in Radio- 
logical Sciences and Protection and approval 
of proposal by thesis committee.This course 
provides credit for thesis research done by 
master’s degree candidates. 

98.751/752 Advanced Projects in RSP 
(0-3)1, (0-9)3 

An opportunity for individual study under 
the direction of a staff member of topics re- 
lated to Radiological Sciences and Protec- 
tion. 

Graduate Courses for Non-Majors (not to 
satisfy major requirements) 

99-522 Environmental Radiation and 
Health (3-0)3 

A course to introduce the non-major to the 
sources of man-made and natural radiation, 
radioactive decay, mechanisms of radiation 
interaction with matter, biological effects, 
and standards relating to concentration limits 
in air, water, and other environmental media. 
The comparative environmental impact of 
nuclear and fossil fueled power plants will be 
discussed. May not be credited to RSP major. 
99-527 Radon in the Environment 
(3-0)3 

A course to introduce the non-major to the 
sources and variability of radon in the envi- 
ronment and associated health risks as well 
as general measurement techniques and 
mitigation procedures. May not be credited 
to RSP major. 

99-561/562 Special Topics in Rad. Sci. & 
Prot. (3-0)3, (3-0)3 

This course is used to provide non-major 
students with current information on a vari- 
ety of topics in Radiological Sciences. Top- 
ics covered are announced prior to registra- 
tion. May not be credited to Radiological 
Sciences and Protection major. 
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COLLEGE OF 
EDUCATION 

Dean 

Donald E. Pierson 

Professor; A.B., Princeton Univer- 
sity; Ed.M., Ph.D., Harvard Univer- 
sity. 

Chairperson 
Norman F. Benson 

Professor; B.S., A.M., University of 
Minnesota; Ed.D., Ball State Univer- 
sity. 

Department Coordinators 
Robert R. Gower 

Associate Professor; B.S., State Col- 
lege at Bloomsburg, PA; M.A., 
Ed.D., Teachers College, Columbia 
University. 

Anita Greenwood 

Assistant Professor; B.Sc., Birming- 
ham University, U.K., M.Ed., Uni- 
versity of Lowell, Ed..D. ? University 
of Massachusetts Lowell. 

Faculty 

Richard Ackerman, Assistant Pro- 
fessor, B.A. University of Wiscon- 
sin, B.S, Bank Street College of 
Education; Ed.M., Ed.D., Harvard 
University. 

Judith A. Boccia, Assistant Profes- 
sor and Director, Center for Field 
Services and Studies; B.A., 
Marymount College, M.A., Univer- 
sity of North Carolina at Chapel, 
Ed.D., Teachers College, Columbia 
University. 

Eduardo B. Carballo, Assistant Pro- 
fessor, B.A., Bridgewater State Col- 
lege, M.A., Boston University, Ed. D., 
University of Massachusetts 
Amherst 

James M. Carifio, Associate Profes- 
sor; B.A., Columbia College, Colum- 
bia University; Ed.M., Ed.D., Bos- 
ton University. 

John J. Catallozzi, Associate Pro- 
fessor, B.S., University of Lowell, 
Ed.M., Ed.D., Boston University. 
Thomas G. Devine, Professor; B.A., 
M.A., Ed.D., Boston University; 

Joyce T. Gibson, Assistant Profes- 
sor; B.S., Howard University, M.A., 


George Washington University, Ph.D., 
University of Florida. 

M. William Harp, Professor; B.S., 
Oregon State University, M.S., Ed.D., 
University of Oregon. 

Brenda L. Jochums, Associate Pro- 
fessor, B.S., University of Illinois, 
M.A., Bradley University, Ph.D., 
Indiana University. 

John F. LeBaron, Associate Professor 
B.A., McGill University, Ed.M., Ed.D. 
University of Massachusetts at 
Amherst. 

Richard G. Lyons, Professor; B.S., 
Ed.M., Ph.D., Boston University. 
Dorothy V. Meyer, Associate Pro- 
fessor; A.B., Houghton College, 
Ed.M., Ed.D., Boston University. 
Margaret A.McDevitt, Assistant 
Professor; B.S., Lowell State Col- 
lege; M.Ed., Ed.D., University of 
Lowell. 

Regina M. Panassiouk, Assistant 
Professor; B.S. Leningrad Institute 
of Electrical Engineering, Leningrad, 
Russia, M.S., Leningrad Institute of 
Education, Ph.D., Leningrad Insti- 
tute of Methods and Technologies of 
the Academy of Pedagogical Sci- 
ences. 

Edward J. Pershey, Adjunct Assis- 
tant Professor and Director, Tsongas 
Center for Industrial History; B.A., 
Ph.D., Case Western Reserve Uni- 
versity. 

William T. Phelan, Associate Pro- 
fessor, A.B., Boston College, A.M., 
Catholic University, Ph.D., Univer- 
sity of Chicago. 

Juan C. Rodriguez, Associate Pro- 
fessor; B.A., Ed.M., Catholic Uni- 
versity, Lima, Peru, Ed.D., Univer- 
sity of Massachusetts at Amherst. 
Dana L. Zeidler, Associate Profes- 
sor; B.S., State University of New 
York, M.S., Ph.D., Syracuse Univer- 
sity. 

Emeritae: 

M. Virginia Biggy, Professor and 
Dean Emerita; B.S., Ed.M., Ed.D., 
Boston University. 

Penelope Z. Demogenes, Associate 
Professor Emerita; B.S., University 
of Lowell; Ed.M., C.A.G.S., Boston 
University. 


Alice G. Kiernan, Associate Professor 
Emerita; B.S., University of Lowell, 
Ed.M., Boston University. 

Anne M. McParland, Associate Pro- 
fessor, Emerita; B.S., University of 
Lowell, C.A.S., Harvard University, 
Ed.D., Boston University. 

Mary E. McGauvran, Professor 
Emerita ; B.S., University of Lowell, 
Ed.M., Ed.D., Boston University. 
Margaret R. Shannon, Professor and 
Dean Emerita ; B.S., University of Low- 
ell, Ed.M., Ed.D., Harvard University. 


The College of Education offers 
graduate degree programs which pro- 
vide professional preparation for those 
who aspire to serve in the roles of 
teacher, curriculum director, school 
principal, human service administrator, 
college faculty, policy planning, consult- 
ant, and other positions of educational 
leadership. 

The Master of Education degree is 
offered in: Curriculum and Instruction 
(with options in Teacher Certification, 
English as a Second Language, and Cur- 
riculum and Instruction Field); Educa- 
tional Administration and Reading and 
Language. 

The Certificate of Advanced Graduate 
Study is offered in: Curriculum and In- 
struction; Administration, Planning and 
Policy; and Reading and Language. 

The Doctor of Education Degree of- 
fers specializations in: Mathematics and 
Science Education; Leadership in 
Schooling; and Language Arts and Lit- 
eracy. 

ADMISSION TO DEGREE PRO- 
GRAMS IN EDUCATION 
Admissions: 

Each applicant must file the following 
documents with the Graduate School: 

1. A completed application form, avail- 
able from the Graduate School Office. 

2. One copy of any teaching certificates 
previously earned by the applicant. 

3. Official transcripts from each under- 
graduate and graduate school previously 
attended. These official transcripts must 
be sent directly to the Graduate School 
by the colleges which the applicant at- 
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tended. Transcripts sent by the applicant 
and copies of transcripts cannot be ac- 
cepted. 

4. An official copy of the applicant’s 
scores obtained on the Miller Analogies 
Test or Graduate Record Examination 
must be mailed directly to the Graduate 
School Office. 

5. Letters of recommendation from three 
persons who are qualified to evaluate the 
applicant’s academic and professional 
abilities. The forms for these recom- 
mendations are contained in the admis- 
sion packet. 

Upon receipt, the Graduate School 
will forward the above documents to the 
College of Education. All decisions on 
admissions are made by the Admissions 
and Standards Committee of the College 
of Education and forwarded to the 
Graduate School for final action. Appli- 
cants approved for admission to all 
graduate programs in the College of 
Education must meet general education 
prerequisites consistent with standards 
of the National Council for Accredita- 
tion of Teacher Education. Applicants 
who are accepted for admission will be 
informed of any general education defi- 
ciencies by letter from the College of 
Education. 

Transfer Credit 

M.Ed., C.A.G.S., and Ed.D. Programs 

The College of Education follows the 
Graduate School requirements regarding 
the transfer of credit (see front of cata- 
log) with the following clarifications: 
no more than twelve (12) credits for 
Masters, nine (9) credits for C.A.G.S. or 
twenty four (24) credits for Doctoral 
programs may be transferred from other 
accredited institutions of higher educa- 
tion. Only courses with grades of B or 
better, completed within five years of 
matriculation, may be transferred. 

Graduate Advisor 

A student who accepts admission will 
be assigned to a faculty advisor in the 
College of Education. The advisor’s 
responsibility is to: 1) provide academic 
counseling to the student relative to the 
program of study and 2) periodically 
evaluate the student’s academic 
progress, making recommendations as 
necessary to the Admissions and Stan- 
dards Committee concerning the 
student’s continuation, dismissal, or 
qualifications for a degree. 


Degree Requirements 

Each graduate student is personally 
responsible for complying with all the 
rules and regulations of the Graduate 
School and the College of Education, 
and for fulfilling all degree require- 
ments. 

MASTER OF EDUCATION 

(M.Ed.) 

To qualify for admission to a graduate 
degree program at the Master of Educa- 
tion level, an applicant must have com- 
pleted a baccalaureate degree program 
with a scholastic record that gives evi- 
dence of ability to succeed in graduate 
work. 

In order to qualify for a Master of 
Education degree, each candidate must 
meet the following requirements: 

1 .Complete a minimum of thirty (30) 
credits of required course work in a spe- 
cific degree program. However, most of 
the masters degree programs require 
more than the minimum of 30 semester 
hour credits. 

2. Complete all course requirements for 
the degree program at this University. A 
maximum of twelve (12) credits of 
course work taken at another accredited 
institution is the only exception granted. 

3. Complete satisfactorily the specified 
internship and/or field practicum, and 
appropriate seminar, under supervision 
of a designated faculty member in the 
College of Education. 

4. Complete all course requirements for 
the degree with a cumulative grade-point 
average of B or better. 

5. Complete the degree within five years 
of the date of admission. 

A. Curriculum and Instruction 
(M.Ed.) 

The program in Curriculum and In- 
struction is designed for pre-service 
teachers in elementary and secondary 
schools and for experienced teachers 
who will provide instructional leader- 
ship in the role of supervisor, depart- 
ment chairperson, or curriculum special- 
ist. In conjunction with this program, 
certification opportunities are available 
in the following areas: Elementary Edu- 
cation, Middle School, Secondary En- 
glish, Mathematics, History, Social 
Studies, Biology, Chemistry, Earth Sci- 
ence, General Science.French, Spanish, 
Music Education, and Health Education. 
Program options include: Teacher Certi- 
fication, English as a Second Language, 
and Curriculum and Instruction Field. 


The core of the Master of Education de- 
gree consists of distribution requirements 
in the following areas: Foundations of 
Education, Research and Evaluation, Spe- 
cialization, and Practicum. Course offer- 
ings which apply to each area are listed 
below. A minimum of 33 credits is re- 
quired for the Master of Education in 
Curriculum and Instruction degree; stu- 
dents seeking certification will ordinarily 
complete more than the minimum number 
of credits. 

1. Teacher Certification Option 

Foundations of Education (minimum 6 
credits Elem., 9 credits Sec.) 

02.559 Developmental Psychology 

02.564 History of American Education 
(Secondary only) 

02.565 Issues of Educating Minority 
Students in Schools Research 
and Evaluation ( minimum 3 
credits) 

02.558 Measurement and Evaluation 

Elementary Education Speciali- 
zation (minimum 21 credits) 

02.550 Reading Education 

02.551 Mathematics Education 

02.552 Social Studies and Science 
Education 

02.553 Language Arts Education 

02.554 Analysis of Teaching 

02.555 Literature for Children 

02.556 Reading Disabilities 
Secondary Education Specializa- 
tion (minimum 15 credits) 

02.557 Reading Education: Middle/ 
Secondary 

02.560 Curriculum Development: 
Middle/ Secondary 

02. xxx Curriculum and Teaching in 

Major Area 

02.596 Seminar in Middle/Secondary 
Education Practicum 

(12 credits) 

02.578 Teaching: Elementary 

02.597 Teaching: Middle School 
02.xxx Teaching: Major Area 

Secondary 

Prerequisite: Completion of the El- 
ementary, or Secondary Field of Knowl- 
edge requirements. This program is 
linked to teacher certification in the Com- 
monwealth of Massachusetts. Applicants 
may be required to take additional 
courses in their content area. Massachu- 
setts teacher certification requirements 
are scheduled to change in October 1994. 
This will affect program requirements. 

Up to date information will be available 
in the College of Education office. 
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2. English as a Second Language 
Option 

Prerequisites for certification as ESL 
teacher by Massachusetts Department of 
Education include: six course credits in 
literature (three credits in American Lit- 
erature and three credits in English Lit- 
erature) and passing an English language 
proficiency examination. 

Foundations of Education (minimum 15 
credits ) 

01.635 Culture of the School 

02.500 Contemporary American 
Culture: Pluralism and Native 
Identity 

02.502 Contemporary Issues and Man- 
dates in the Education of Lan- 
guage Minority Children 

02.5 16 Culture of the Caribbean and 
Southeast Asia 

02.5 17 Community Organization and 
Parental Participation 

Research and Evaluation (minimum 3 
credits) 

02.508 Approaches to Second Lan 
guage Testing and Assessment 

Specialization (minimum 15 credits) 

02.501 Introduction to Second Lan- 
guage Acquisition 

02.503 Methods of Second Language 
Instruction 

02.504 Curriculum Materials Design 
and Adaptation in ESL 

02.505 Language Arts Instruction 

02.509 The Bilingual Child with Spe- 
cial Needs 

Electives (minimum 3 credits) 

02.506 Teaching Conversational Skills 
in English 

02.507 Dialogue Writing Student/ 
Teacher Interactions 

Practicum (minimum 3 credits) 

02.515 Field Work /Internship 

3. Curriculum and Instruction 
Field 

Foundations of Education (minimum 6 
credits) 

Two 01 courses with the advice and ap- 
proval of the faculty advisor. 

Research and Evaluation (minimum 3 
credits) 

07.640 Research Methods 
Specialization (minimum 12 credits) 

04.636 Theory and Research in Cur- 
riculum 

04.638 Curriculum Design K-12 

04.639 Planning Process: Curriculum 
04.656 Seminar in Curriculum and In 

struction 

Practicum ( minimum 3 credits) 

04.649 Practicum/Intemship: Supervi- 
sor/Director (for students seek 


ing certification as a Supervisor 
or Director) 

04.650 Practicum in Curriculum and 
Instruction (for students not 
seeking certification) 

Electives 

Three or Four courses must be selected 
from courses numbered 03, 04, 05, or 06, 
with the advice and approval of the 
student’s faculty advisor. 

Students seeking certification as Super- 
visor/Director must be certain that all 
courses required for certification are com- 
pleted. 

B. Educational Administration 
(M.Ed.) 

The master’s degree program in Educa- 
tional Administration is designed to meet 
the needs of those planning careers as 
practitioners in a variety of middle-level 
administrative areas in public and private 
educational institutions as well as com- 
munity organizations and various human 
service agencies. The program also serves 
as the initial sequence of study for those 
planning further graduate study in admin- 
istration in preparation for senior posi- 
tions as administrators, planners, re- 
searchers, or theorists. 

Students have the option of pursuing 
one of two means of completing degree 
requirements: 

1 . Complete 36 credits including all re- 
quired courses. 

2. Complete 30 credits including all re- 
quired courses and complete a project or 
paper of substantial depth which would 
demonstrate the student’s expertise. A 
student undertaking a project or special- 
ized paper must make a decision early in 
the program so that the student might 
work with a faculty mentor from the ini- 
tial planning to completion. Projects and J 
or papers must be accepted by a faculty 
committee. Students considering ad- 
vanced study in this area should consider 
option #2. 

Foundations of Education (minimum - 6 
credits) 

Two courses are required in this area 
and may be selected from courses begin- 
ning with the 01 prefix. 

Research and Evaluation (minimum of 3 
credits) 

One course in research methodology is 
required. 

Specialization in Administration, Plan- 
ning, and Policy (minimum - 12 credits) 
05.620 Introduction to Educational and 
Human Service Administration 

05.639 Planning Process: Administra- 
tion 


05.640 Analysis of Educational and 
Human Service Organizations 

05.642 Principles of Supervision (or 
05.643) 

05.643 Principalship (or 05.642) 
Electives (minimum 12 credits) 

(To be selected with the advice and ap- 
proval of the faculty advisor.) 

Practicum (minimum 3 credits) 

05.644 Educational Administration 
(non-certification) 

05.645 Human Services (non-certifica- 
tion) 

05.646 School Principal N-6 

05.647 School Principal 5-9 

05.648 School Principal 9-12 

Professional Experience 

Each candidate for the degree in Edu- 
cational Administration is required to 
complete at least three years full time 
employment in an educational institution 
or a human service agency prior to 
completion of degree requirements. 

Students seeking certification as Prin- 
cipal must be certain that all courses re- 
quired for certification are completed. 

C. Reading and Language (M.Ed.) 

Reading and Language Degree Pro- 
gram requires no less that 36 credits of 
course work including 9 credits in 
Practicum. Prerequisite course require- 
ments: Two prerequisites for admission 
to the course entitled, “Clinical Assess- 
ment of Reading and Language” are sat- 
isfactory completion of prior courses 
both in the teaching of reading in the 
elementary school and in the teaching of 
reading in the secondary school. These 
prerequisites may be met by satisfactory 
completion of the graduate courses en- 
titled, “Developmental Reading: El- 
ementary School” (06.601) and “Devel- 
opmental Reading: Secondary “ 

(06.602). These prerequisite courses do 
not count toward the 36 credits required 
for the Master of Education in Reading 
and Language degree. 

Foundations of Education (minimum 3 
credits) 

01.610 Theories of Learning 
Research and Evaluation (minimum 3 
credits) 

07.640 Research Methods 
Specialization in Reading and Lan- 
guage (minimum - 18 credits) 

06.527 Acquisition of Language 

06.628 Clinical Assessment of Reading 
and Language Disabilities 

06.629 Educational Treatment of Lan- 
guage Disabilities 
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Electives (minimum 3 credits) 

Electives should be selected with the 
advice and approval of the student’s ad- 
visor. Students seeking certification as 
Consulting Teacher of Reading must be 
certain that all courses for certification 
are completed. 

CERTIFICATE OF ADVANCED 
GRADUATE STUDY (C.A.G.S.) 

To qualify for admission to a graduate 
program at the Certification For Ad- 
vanced Graduate Study level, an appli- 
cant must have a master’s degree from 
an accredited college or university with 
a cumulative grade point average of not 
less than 3.0. 

In order to qualify for a Certificate of 
Advanced Graduate Study, each candi- 
date must meet the following require- 
ments: 

1. Complete a minimum of thirty credits 
of course work in the specified certifi- 
cate program. 

2. Complete all course requirements for 
the certificate program at this university. 
A maximum of 9 credits of course work 
transferred from another accredited insti- 
tution is the only exception granted. 

3. Complete all course requirements with 
a cumulative grade point average of B or 
better. No additional course credits may 
be permitted in order to achieve the 
grade point average of B or better re- 
quired for the certificate. 

4. Pass an area comprehensive examina- 
tion. 

5. Satisfactorily complete a Qualifying 
Paper as approved by his or her faculty 
committee. 

6. Complete the program within five 
years of the date of admission. 

7. It is expected that an approved outline 
for a Qualifying Paper will be completed 
during the Research Seminar and the 
completed paper submitted no later than 
the April 30 of the year that the student 
anticipates a June Graduation. 

8. Students must demonstrate compe- 
tency in knowledge of research methods 
and computer literacy. This may be 
achieved by courses listed on transcripts, 
examinations or by other means ap- 
proved by the student’s advisor. Those 
students unable to fulfill this area by the 
stated means should take a course or 
courses to develop these competencies. 
Courses taken will not accrue to 
C.A.G.S. credit. 

Note: Students seeking Massachusetts 
certification as Supervisor/Director, 
Principal, or Consulting Teacher of 


Reading must also fulfill a special set of 
courses and practica. Students should 
consult with their advisors before begin- 
ning course work. 

A. Curriculum and Instruction 
(C.A.G.S.) 

04.670 Issues in Curriculum and In- 
struction 

04.671 Research Seminar in Curricu- 
lum and Instruction 

04.672 Research Seminar in Curricu- 
lum and Instruction 

Specialization ( minimum 12 credits) 
04.636 Theory and Research in Cur- 
riculum 

04.638 Curriculum Design K-12 

04.639 Planning Process: Curriculum 

04.642 Politics of Curriculum Change 
Electives (minimum 9 credits) 

(Electives should be selected with the 
advice and approval of the student’s ad- 
visor.) 

Those who have completed C.A.G.S. 
specialization courses as part of their 
master’s degree program may meet the 
C.A.G.S. credit requirements by select- 
ing other courses with the advice and 
approval of their advisor. 

Students must pass a comprehensive 
examination in Curriculum and Instruc- 
tion. 

B. Administration, Planning, and 
Policy (C.A.G.S.) 

Core Requirements (minimum 6 credits) 

05.670 Research Seminar in Adminis- 
tration, Planning, and Policy 

05.671 Research Seminar in Adminis- 
tration, Planning, and policy 

Specialization in Administration, Plan- 
ning, and Policy (minimum - 12 credits ) 
05.620 Introduction to Educational and 
Human Service Administration 

05.639 Planning Policy 

05.640 Analysis of Educational and 
Human Service Organizations 

05.642 Principles of Supervision or 

05.643 Principalship 
Electives (minimum 12 credits) 

These courses should be selected with 
the advice and approval of the faculty 
advisor. 

Students must pass a comprehensive 
examination in the area of Administra- 
tion, Planning, and Policy. 

C. Reading and Language 
(C.A.G.S.) 

Core Requirements (minimum 9 credits) 


06.670 Issues in Reading and Lan 
guage Instruction 

06.671 Research Seminar in Reading 
and language 

06.672 Research Seminar in Reading 
and language 

Specialization in Reading and Language 
In consultation with the advisor, the 
student will select 12 credits of course 
work in the 06. area. 

Electives (minimum 9 credits) 

Students who have completed core 
courses in the master’s degree program 
may waive certain core requirements of 
the C.A.G.S. program. Courses should 
be selected with the advice and approval 
of the student’s advisor. 

Students must pass a comprehensive 
examination in the area of Reading and 
Language. 

DOCTOR OF EDUCATION (Ed.D.) 

To qualify for admission to a graduate 
program at the Doctor of Education 
level, an applicant must have earned a 
baccalaureate degree from an accredited 
college as well as a master’s degree ap- 
propriate to the intended field of special- 
ization from an accredited college. A 
cumulative grade point average of no 
less than 3.0 is expected. A personal 
interview with the Graduate Coordina- 
tor, the Dean and/or the Academic Stan- 
dards and Admissions Committee may 
also be required. 

Degree Requirements 

1. Complete minimum of sixty (60) 
credits in the specified doctoral pro- 
gram. Students may request for transfer 
a maximum of twenty four (24) credits 
of course work taken prior to matricula- 
tion at another institution accredited to 
award the doctoral degree. 

2. Complete the stipulated course re- 
quirements for the degree program at 
this university. 

3. Complete all course requirements for 
the degree with a cumulative grade point 
average of B or better. 

4. Complete the residency requirement. 

5. Satisfy the Computer Literacy re- 
quirement. 

6. Pass two (2) doctoral comprehensive 
examinations. 

7. Satisfactorily complete and defend a 
dissertation as approved by the 
candidate’s dissertation committee. 

8. Complete the program within seven 
years from the date of admission. 
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Note: Students seeking Massachusetts 
certification as Supervisor/Director, 
Principal, or Consulting Teacher of 
Reading must fulfill a separate set of 
courses and practica. Students should 
consult with their advisors before begin- 
ning course work. 

A. Mathematics and Science Edu- 
cation Doctoral Program (Ed.D.) 

Foundations of Education (minimum 9 
credits) 

01.645 Perspectives and Visions of 
Schooling: I 

01.646 Perspectives and Visions of 
Schooling: II 

01. xxx An additional 01 course 
Research and Evaluation (minimum 9 
credits) 

07.701 Seminar in Data Analysis 

07.702 Seminar in Research Methodol- 
ogy and Design 

07. xxx An additional 07 course 
Field of Specialization Requirements 

1. Integration Requirements (minimum 9 
credits) 

04.622 Mathematics, Science, and the 
Educated Mind 

04.623 Moral and Ethical Issues in Sci- 
ence and Society 

04.624 Assessment in Science and 
Mathematics Education 

04.601/602/603 

Issues in Science, Mathematics, 
and Technology Education 

2. Concentration Requirements (mini- 
mum 12 credits) 

04.626 Development of Concepts in 
Science (or 04.627) 

04.627 Development of Concepts in 
Mathematics (or 04.626) 

04.628 Reasoning and Problem Solv- 
ing in Science (or 04.629) 

04.629 Reasoning and Problem Solv- 
ing in Mathematics (or 04.628) 

Two additional 04 courses 
Electives (minimum 15 credits) 

Must include 6 credits in collateral 
fields outside Education 
Dissertation Planning (minimum 6 cred- 
its) 

B. Leadership In Schooling 
Doctoral Program (Ed.D.) 

Foundations of Education (minimum 6 
credits) 

01.645 Perspectives and Visions of 
Schooling I 

01.646 Perspectives and Visions of 
Schooling: II 

Research and Evaluation (minimum 9 
credits) 

07.701 Seminar in Data Analysis 


07.702 Seminar in Research Methodol- 
ogy and Design 

An additional course approved by advi- 
sor 

Field of Specialization Requirements 
(minimum 9 credits) 

0 1 .636 Sociology of Educational Com 
munities 

05.650 Instructional Leadership and 
School Reform 

05.652 Managing Change and Conflict 
in Schools 

Electives (30 credits) 

Thirty semester hours will be selected, 
by the student with the advice and ap- 
proval of the faculty advisor, to provide 
appropriate specialization in a profes- 
sional field. 

Dissertation Planning (minimum 6 cred- 
its) 

C. Language Arts and Literacy 
Education Doctoral Program (Ed.D.) 

Foundations of Education (minimum 6 
credits) 

01.645 Perspectives and Visions of 
Schooling: I 

01.646 Perspectives and Visions of 
Schooling: II 

Research and Evaluation (minimum 9 
credits) 

07.701 Seminar in Data Analysis 

07.702 Seminar in Research Methodol- 
ogy and Design 

An additional course approved by advisor. 
Field of Specialization Requirements 
(minimum 9 credits) 

06.670 Issues in Reading and Language 
Instruction 

06.673 Curriculum Design and Instruc- 
tion for English/Language Arts 

06.674 Curriculum Design and Instruc- 
tion for English/Language Arts 

Electives (30 credits) 

Thirty semester hours will be selected 
by the student, with the advice and ap- 
proval of the faculty advisor, to provide 
appropriate specialization in a profes- 
sional field. 

Dissertation Planning (minimum 6 cred- 
its) 


COURSE 

DESCRIPTIONS 

01.610 Theories of Learning (3-0)3 
This course offers a detailed analysis of the 
major contemporary learning theories, both 
behavioral and cognitive. Areas to be cov- 
ered include: attention, motivatioa S-R 
paradigms, cognitive processes, Gestalt and 
field theories. Theorists studied: Bruner, 
Hebb, Kohlberg, Osgood, Piaget, Sears, 
Skinner, and Wemer. 

01.611 Cognition and Instruction 
(3-0)3 

This seminar relates the fields of cognitive 
psychology and instructional psychology. 
The focus is on improving classroom prac- 
tice by application of cognitive processes. 

01.612 Reasoning and Communication 
Processes (3-0)3 

Using actual interpersonal experiences as 
well as educational and psychological re- 
search, this seminar explores patterns of 
communication in relation to inferred rea- 
soning processes. At least one previous 
course in cognition or learning theory is 
recommended. 

01.615 Issues in the Philosophy of Edu- 
cation (3-0)3 

Topics of contemporary concern will be 
examined with a view to their philosophical 
basis. Where applicable, views of the great 
philosophers will be examined relative to 
these topics. 

01.616 Issues in Sociology of Education 
(3-0)3 

This course conducts an analysis of the top- 
ics and conflicts associated with a national 
commitment to both academic excellence 
and educational equity. 

01.617 Contemporary Issues in Educa- 
tion (3-0)3 

This course is concerned with those philo- 
sophical disputes which have a direct rela- 
tionship to the problems of education, 
namely, the school and social progress, the 
“open school,” the validity of moral judg- 
ment, and education in the Third World. 
01.619 Moral and Ethical Issues for the 
Science Curriculum (3-0)3 
Investigates the links that exist between 
science, technology and society, and evalu- 
ates the impact of these factors on science 
curricula. 

01.624 John Dewey and Contemporary 
Educational Practice (3-0)3 

The aim of this course is to prompt a fresh 
look at John Dewey’s educational theory 
and its relevance to those who work in 
schools today. 

01.625 Organization of Schools and 
School Systems (3-0)3 

The formal and informal social relationships 
of teachers, administrators, specialists, and 
pupils are examined for potential sources of 
role strain and role conflict. 

01.626 Minority Issues in Public Educa- 
tion (3-0)3 

Addresses concerns raised by minority 
groups on national and local levels. Topics 
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include tracking, desegregation, affirmative 
action and standardized testing. Examines 
ways teachers and administrators can en- 
hance the learning process for minority stu- 
dents. 

01.635 Culture of the School (3-0)3 
Considers schools as institutional "cultures” 
with their own unique norms, routines, tra- 
ditions and regularities. Involves students 
in developing their own culturally grounded 
conception of how schools really work. 

01.636 Sociology of Educational Com- 
munities (3-0)3 

Examines the power structures of the com- 
munity with special attention to the way in 
which persons responsible for schooling 
ought to relate to community organizations 
and work with them in developing policies 
that bear directly on the clients and constitu- 
ents of schools. 

01.641 Work, Technology, and School- 
ing (3-0)3 

An examination of the ways in which vari- 
ous ideas of work discipline the goals of 
school, the methods of instruction and ad- 
ministrative structure. 

01.642 Technology and American Cul- 
ture (3-0)3 

A study of the technological changes which 
have affected the way that goods have been 
manufactured, distributed, sold, and used in 
America since 1800. 

01.645/646 Perspectives and Visions of 
Schooling: I/H (3-0)3/(3-0)3 
Provides students a common reference for 
considering and understanding significant 
issues in education. Major concerns in 
schooling will be examined with a view to 
historical, sociological, and economic ante- 
cedents and implications for the future of 
education. 

01.652 Current Perspectives on the Cul- 
ture of the School (3-0)3 
Examines patterns and regularities in 
schools, including influences of teacher 
education, cultures of teaching and adminis- 
tration, and the role of myth, discourse and 
diversity in changing schools. 

01.701 Human Memory’ and Cognition 
(3-0)3 

This course will cover the fundamentals of 
human memory and cognition. In addition 
to modem memory theory, the basic cogni- 
tive processes of perception, comprehen- 
sion, believing, dreaming, imagination, and 
thinking will be explored. 

01.702 Cognitive Psychology: Informa- 
tion Processing Theories of Human Per- 
formance (3-0)3 

This course will take an in-depth examina- 
tion of information processing theories of 
learning and human performance. The func- 
tions of schemata and information and 
memory structures will be analyzed with 
respect to thinking, imagination, and prob- 
lem solving. 

02.500 Contemporary American Cul- 
ture (3-0)3 

Different aspects of American culture will 
be explored, from its origin to the twentieth 
century. 


02.501 Introduction to Second Language 
Instruction (ESL) (3-0)3 

A study of the general schools of thought 
that have formed the basis of teaching En- 
glish as a Second Language. This course is 
designed to assist students in conceptualizing 
the foundations of second language acquisi- 
tion. 

02.502 Contemporary Issues and Man- 

dates In the Education of Language Mi- 
nority Chiidren (3-0)3 

Theories of learning in bilingual education 
will be presented. The rationale underlying 
bilingual education will be discussed. Poli- 
cies and practices at state and federal levels 
will be examined. 

02.503 Methods of Second Language In- 
struction (ESL) (3-0)3 

Different approaches and teaching proce- 
dures in Second Language Instruction will be 
discussed as well as the methodological 
models of English as a Second Language 
instruction. 

02.504 Curriculum Materials and Adap- 
tation (ESL) (3-0)3 

Curriculum designs and instructional materi- 
als used in English as a Second Language 
will be examined. 

02.505 Language Arts Instruction (ESL) 

(3-0)3 

Current approaches, methods and techniques 
for teaching Language Arts and their applica- 
tion to English as a Second Language class- 
rooms. 

02.506 Teaching Conversational Skiils in 
English (ESL) (3-0)3 

Practical approaches will be explored to de- 
velop oral and communicative English skills 
of bilingual students. 

02.507 Dialogue Writing: Student/ 
Teacher Interactions (ESL) (3-0)3 
Reading and writing teaching theories as 
they relate to English as a Second Language 
will be analyzed and practically imple- 
mented. 

02.508 Approaches to Second Language 
Testing Assessment (3-0)3 
Procedures to test and assess ESL-Bilingual 
students. 

02.509 The Bilinguai Child with Special 
Needs (3-0)3 

Development of awareness, knowledge and 
skills for teaching culturally and/or linguisti- 
cally different students who have moderate 
special needs. 

02.510 Effective Teaching of Language 
Minority Students (3-0)3 
Theoretical tenets as well as practical appli- 
cations regarding the education of language 
minority students will be presented. 

02.511 Educating Newcomers in Ameri- 
can Schools (3-0)3 

This course considers how schools and com- 
munity agencies can organize effectively to 
educate refugees and immigrants. 

02.515 ESL Fieid Work/Internship (3-0)3 
On-site field experience in an ESL classroom 
(300 clock hours minimum), under qualified 
ESL teacher and university supervisor. 

02.516 Culture of the Caribbean and 
Southeast Asia (3-0)3 

This overview of the Caribbean and South- 


east Asian peoples examines the respective 
linguistic, social, cultural, political, and eco- 
nomic traditions and influence. 

02.517 Community Organization and 
Parental Participation (3-0)3 
The aim is to prepare school personnel to 
work effectively with community groups and 
bilingual parent organizations. 

02.518 Resources and Techniques - Bilin- 
gual Education (3-0)3 
Evaluation, selection and adaptation of rel- 
evant bilingual education instructional mate- 
rials. 

02.519 Methods of Teaching Content 
Area/Language Acquisition (3-0)3 
Bilingual foundations and strategies for na- 
tive language and subject matter mastery. 

02.520 Teaching Reading to Bilinguai 
Students (3-0)3 

Teacher strategies for LEP student mastery 
of native language skills. 

02.521 Design/Adaptation of Curriculum 
and Instruction: Materials for Bilingual 
Education (3-0)3 

The major concepts of bilingual curriculum 
development and adaptation will be dis- 
cussed. Bilingual curricula will be analyzed 
in terms of subject matter, linguistic and cul- 
tural relevance. 

02.522 Teaching Reading in English to 
Bilingual Students (3-0)3 
Fundamental issues and principles in the 
teaching of reading and writing in English 
will be presented. 

02.524 Assessment/Diagnosis of Abilities 
and Achievements of Bilinguai Student 

(3-0)3 

Topics explored are linguistic and cultural 
factors involved in testing and teaching LEP 
students. 

02.525 Bilingual Fieid Work/Internship 

(3-0) 

On site field experience in bilingual class- 
room (300 clock hours minimum), under a 
qualified bilingual teacher and university 
Supervisor. 

02.550 Reading Education: Elementary 

(3-0)3 

A critical analysis of fundamental issues and 
principles in the teaching of reading, includ- 
ing all phases of the elementary reading pro- 
gram. Current materials and approaches for 
diagnosis and developmental teaching of 
reading are covered. 

02.551 Mathematics Education (3-0)3 
New approaches in the curriculum and teach- 
ing of mathematics in the elementary school; 
analysis and use of current materials, multi- 
media approaches, and inductive and prob- 
lem-solving techniques. 

02.552 Social Studies and Science Educa- 
tion (3-0)3 

Selection and organization of content for the 
teaching of social studies and science in the 
elementary school. Theories and strategies 
used in new programs, use of current materi- 
als, multimedia approaches, and the use of 
procedures to encourage thinking, discover- 
ing and creativity. 

02.553 Language Arts Education (3-0)3 
Approaches in the curriculum, teaching and 
assessment of the language arts in the el- 


70 


College of Education 


ementary school will be analyzed, and the 
various techniques of instruction will be 
studied. 

02.554 Analysis of Teaching (3-0)3 
Observations and discussions with master 
teachers focus on performance objectives, 
effective lesson plans and classroom man- 
agement. Students make extensive use of 
videotape and two-way television to develop 
and demonstrate their competencies. 

02.555 Literature for Children (3-0)3 
An in-depth study of assorted genres of lit- 
erature, the development of a literature pro- 
gram integrated with a variety of curriculum 
areas for elementary school-aged children in 
a multi-ethnic, multi-cultural environment. 

02.556 Reading Disabilities (3-0)3 
An advanced course in the analysis and 
remediation of reading disabilities which 
explores the use of critical diagnostic tools 
and specialized materials using the diagnos- 
tic-prescriptive method of teaching. 

02.557 Reading Education: Middie/Sec- 
ondary (3-0)3 

The development of adult reading skills in 
the middle and secondary school by using 
these skills in the content areas. Individual- 
izing content reading to suit the needs of stu- 
dents. 

02.558 Measurement and Evaluation for 

Beginning Teachers (3-0)3 

The principles and procedures of measure- 
ment and evaluation essential to excellence 
in teaching. The main theme is that evalua- 
tion is an integral part of instructional design. 

02.559 Developmental Psychology (3-0)3 
Analysis of the concepts and methodologies 
for the study of how children develop and 
leam, including the application of these con- 
cepts in a variety of educational settings. 

02.560 Curriculum Development: 
Middle/Secondary (3-0)3 
Analysis, comparison, and evaluation of a 
variety of models for curriculum develop- 
ment; evaluation of present curricula in 
middle and secondary schools, and develop- 
ment of strategies for implementing curricu- 
lum reform. 

02.561 Integration of Arts in the Curricu- 
lum (3-0)3 

An in-depth analysis of the rationale for in- 
corporating the arts into all content areas of 
the elementary and secondary school. Ex- 
amination of methods and materials which 
facilitate this integration. 

02.564 History of American Education 
(3-0)3 

An analysis of the development of educa- 
tional thought and practice in the United 
States within the context of American social, 
cultural, economic, and intellectual history. 

02.565 Issues of Educating Minority Stu- 
dents in Schools (3-0)3 

An interdisciplinary look at prejudice in our 
educational system. Provides students with 
the information they need to assist all chil- 
dren in their pursuit of the American dream. 
02.XXX Curriculum and Teaching - Ma- 
jor Area: Secondary (3-0)3 
An analysis of the content, methods, materi- 
als, and management techniques used in each 
major area of the secondary school. Simula- 


tion and self-evaluation of teaching. Obser- 
vation and participation in secondary 
schools. 

02.578.901 Teaching Elementary 
(12 credits) (12-0)12 
Prerequisites: 02.550, 02.551, 02.552, 

02.553, 02.554, 02.558, 02.559. 

Full time apprentice teaching in the public 
elementary schools under the supervision of 
qualified teachers, principals, and faculty of 
the College of Education. 

02.578.903 Teaching Elementary 
(6 credits) (6-0)6 
Prerequisites: 02.550, 02.551, 02.552, 

02.553, 02.554, 02.558, 02.559. 

Full time apprentice teaching in the public 
elementary schools under the supervision of 
qualified teachers, principals, and faculty of 
the College of Education. 

02.XXX Teaching Major Area: 

Secondary (12-0)12 

Prerequisites: 02.557, 02.558, 02.559, 
02.XXX. 

Full time apprentice teaching in the public 
secondary schools under the supervision of 
qualified teachers, department chairpersons, 
principals, and faculty of the College of Edu- 
cation. 

02.596 Seminar in Middle/Secondary 

Education (3-0)3 

Familiarization of the apprentice teacher with 
the middle and secondary school, its admin- 
istration, activities, operations, services, per- 
sonnel interactions, purposes and pressures. 

02.597 Teaching Middle School (6-0)6 
Prerequisites: All courses required for 
middle school certification. Full time ap- 
prentice teaching in a middle school under 
the supervision of qualified teachers, princi- 
pal, and faculty of the College of Education. 

03.612 Computer Applications in the 
Classroom I (3-0)3 

A general survey of classroom computer ap- 
plication: turnkey software applications, tool 
software, software selection, computer-video 
applications and telecommunications. Stu- 
dents will develop a computer-based lesson. 

03.613 Computer Applications in the 
Classroom n (3-0)3 
Concentration on the instructional applica- 
tions of tool software; word-processing, 
spreadsheets, databases, telecommunication 
and desktop publishing. Students will de- 
velop a software tool-based lesson. 

03.616 Foundations of Thought and Phi- 
losophy in Educational Technology 
(3-0)3 

This course will engage the student in study 
and reflection on the philosophical underpin- 
nings of the technology movement especially 
as it may dictate direction in education. 
03.620 Models of Integration of Technol- 
ogy In the Curriculum (3-0)3 
Students will explore uses of instructional 
television, videodisc, computers and two- 
way cable systems to enhance their teaching 
in all curriculum areas. Curriculum develop- 
ment work will show due regard for an inter- 
disciplinary approach. Students will develop 
a facility with technology as they leam to 
articulate appropriate integration in existing 
curriculum. 


03.623 Use of Commercial Television for 
Instruction (3-0)3 
This course will familiarize participants with 
the scope and nature of television as a cul- 
tural, educational and entertainment medium, 
review research on the role of television in 
relation to children’s education and provide 
teachers with the skills and knowledge to use 
commercial television as a resource in the 
classroom. 

03.651 Technology and Learning Envi- 
ronments (3-0)3 

Curriculum policies and instructional issues 
in the uses of technology for instruction. 
Students will develop a model of the techno- 
logical classroom. 

03.652 Technology and Schools of the 
Future (3-0)3 

Consideration of staffing, budgeting, poli- 
cies, required curriculum design, physical 
plant, community partnerships and evalua- 
tion. 

03.654 Technological Applications in the 
Curriculum (3-0)3 

Review of the instructional power of various 
technologies for instruction and curriculum 
development; videodisc, interactive video, 
data communication, hardware/software/ 
facility configuration. 

03.655 Advanced Technological Applica- 
tions In Education (3-0)3 

A seminar dedicated to the development of 
fundable, technology-intensive projects, fo- 
cusing on known principles of organizational 
development and proposal-writing. Interac- 
tive student-faculty collaboration encour- 
aged. 

03.660 Television: A Tool of Instruction 
(3-0)3 

An historical review of the uses of television 
for instruction in the last 30 years. Instruc- 
tional design, utilization in the classroom, 
and criteria for evaluation or programming 
being used in the schools now. 

03.661 Curriculum Development for 
Technology-Based Instruction (3-0)3 
Special emphasis on instructional design, 
scripting, formative evaluation; supplemen- 
tary materials and experiences. 

03.666 Distance Learning and Systems 
Design (3-0)3 

A consideration of current distance learning 
programs and a review of research which 
may guide organizations in the design of new 
systems for specific populations. 

03.668 International Trends In Educa- 
tional Technology (3-0)3 
An examination of instructional technology 
developments in selected foreign countries 
with a particular focus on implications for 
American practice and for international pro- 
gram development. 

03.680 Research on the Educational Im- 
pact of Technology-Based Systems (3-0)3 
An examination of the research and the di- 
rection it provides for selecting appropriate 
systems for learning. 

03.690 Evaluation of Technological Cur- 
riculum (3-0)3 

Formative and summative evaluation of tele- 
vision and computer software for instruc- 
tional purposes. 
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03.691 Policy Issues Related to Technol- 
ogy (3-0)3 

Consideration of the questions facing all 
school systems relative to access, equity, 
purpose, quality, uses and costs of integrat- 
ing technology into the curriculum. 

04.530 Science Projects for Elementary 
Teachers (3-0)3 
Content knowledge of science and process 
skills will be emphasized to allow partici- 
pants to develop projects for use in their own 
classrooms. Participants will also engage in 
numerous hands-on activities. 

04.542 Collaboration: A Strategy for 
School Improvement (3-0)3 
Designed to involve students in planning and 
experiencing collaborative processes and 
reflecting on personal and collective results. 

04.543 Teaching of Thinking Program 
(3-0)3 

This course is designed to assist all teachers 
(K-Adult Education) in developing system- 
atic methods and techniques for the teaching 
of thinking. Recent trends in critical and 
creative thinking will be examined, and cur- 
riculum materials will be developed for use 
in participants’ classrooms. 

04.545 Museum Education at the 
Tsongas Industrial History Center 
(3-0)3 

This course will deal entirely with non-tradi- 
tional, non-classroom approaches to learning 
in a museum environment. Experiential 
learning in a museum environment, uses of 
artifacts, group activities, and individual ac- 
tivities will be used to construct time-re- 
stricted programs. 

04.546 Production of Curriculum Materi- 
als at the Tsongas Center (3-0)3 
This course will deal with the actual prepara- 
tion of teaching materials, using electronic, 
photographic, and audio-visual equipment. 
Students will gain experience using several 
different personal computer systems. 

04.547 Using Material Culture in the 
Classroom (3-0)3 

Students will learn various methodologies for 
using a variety of material culture resources 
to teach topics in American history, science, 
literature or the arts. Techniques investi- 
gated will range from the use of small arti- 
facts in the classroom, to using local history 
and community resources for projects outside 
the classroom. 

04.548 Using Local History Resources to 
Teach the Industrial Development of 
American Society (3-0)3 

Issues of the relationship of science and tech- 
nology to the development of American cul- 
ture can best be investigated using local his- 
tory techniques. Students will learn various 
methodologies for using a variety of material 
culture resources to teach topics in the his- 
tory of science, technology and industry. 
04-553 Cross Disciplinary Approaches to 
Curriculum Development at the Tsongas 
Industrial History Center (3-0)3 
Students will work directly with a Curricu- 
lum Specialist and teachers in residence at 
the Tsongas Center in the development of 
curricula in the broad area of industrial his- 
tory with a topical focus on the industrial 


revolution in Lowell and other nineteenth- 
century industrial communities. 

04.565 Mentor Teaching (3-0)3 
Experienced teachers will review relevant 
literature and gain insights for assisting the 
successful performance of beginning teach- 
ers. 

04.566 The Middle School Child (3-0)3 
Participants will focus on understanding the 
growth, development and cultural influences 
on today’s middle school child. Implications 
for school organization will be considered. 

04.567 Middle School Curriculum (3-0)3 
This course will foster the development and 
sharing of curricula and instructional strate- 
gies that are responsive to the needs of 
middle school children. 

04.570 Trends and Issues In Pre-kinder- 
garten-Primary Education (3-0)3 
This course examines appropriate practice 
responsive to cognitive, cultural development 
of students in this age group. 

04.571 Trends In Elementary Education 
(3-0)3 

This course examines current topics and 
emerging trends in elementary education and 
their impact on teachers, schools, students 
and the public. 

04.572 Middle School - Theory and Prac- 
tice (3-0)3 

This course provides an opportunity for edu- 
cators to examine the physical, intellectual, 
emotional, and social aspects of the ten-to- 
fourteen-year-old child from a developmen- 
tal perspective. 

04.573 Trends In Secondary Education 

(3-0)3 

This course examines current topics and 
emerging trends in secondary education and 
their impact on teachers, schools, students 
and the public. 

04.575 Schools for the Future (3-0)3 
What will they be like? How will the avail- 
able technology be used? Will the purpose 
or support change? Students will be ex- 
pected to design a model of the “school” for 
the next decade, with theoretical rationale 
and practical justification. 

04.585 Early Childhood Education 
(3-0)3 

Recent research and program planning re- 
quirements associated with implementing an 
early childhood program in schools and/or 
the community. 

04.587 Biotechnology: Applications for 
Secondary School Curriculum (3-0)3 
Knowledge base of precollege teachers is 
expanded in current biotechnology topics, 
including: cell culture techniques, recombi- 
nant DNA, analytical and separation tech- 
niques, the human genome project, 
immunilogical techniques, and clinical as- 
pects of biotechnology. 

04.601/602/603 Issues in Science, Math- 
ematics, and Educational Technology 
( 1 - 0)1 

Three one-credit seminars on topics and 
problems of current interest or emerging im- 
portance in science, mathematics and educa- 
tional technology. 


04.605 Inquiry in Science Teaching 

(3-0)3 

Consideration of experiential approaches to 
instruction that promote inquiry and concep- 
tual understanding, including use of micro- 
computer-based activities and video tech- 
nologies. 

04.606 Science Curricula K-8 (3-0)3 

Participants will analyze both the develop- 
mental and cyclical natures of primary sci- 
ence curricula development and implementa- 
tion. A conceptual framework will emerge 
from the synthesis of existing information. 

04.607 Science Curricula 7-12 (3-0)3 

Investigation of science programs and cur- 
riculum design at secondary school levels, 
with particular emphasis on current literature 
and research. 

04.608 Mathematics Curricula K-8 

(3-0)3 

Participants will analyze both the develop- 
mental and cyclical natures of elementary 
mathematics curricula development and 
implementation. A conceptual framework 
will emerge from the synthesis of existing 
information. 

04.609 Mathematics Curricula 7-12 
(3-0)3 

Participants will analyze both the develop- 
mental and cyclical natures of secondary 
mathematics curricula development and 
implementation. A conceptual framework 
will emerge from the synthesis of existing 
information. 

04.611 Processes and Settings for Math- 
ematics Teaching (3-0)3 

Models of mathematics and learning theories 
as related to the processes of conjecture and 
discovery. The role of the microcomputer, 
software and authoring languages are pre- 
sented in a problem solving mode. 

04.613 Environmental Education for El- 
ementary Schools (3-0)3 

Presents an activity-based approach to multi- 
disciplinary environmental education. Par- 
ticipants develop unit plans and critique in- 
structional activities. 

04.614 Constructivist Approach to 
Teaching Science and Mathematics 
(3-0)3 

Reviews current and future trends in the area 
of constructivist teaching. Emphasis is 
placed on actual teaching strategies to iden- 
tify and change student misconceptions. 

04.622 Mathematics, Science, and the 
Educated Mind (3-0)3 
Examination of the interaction of science and 
mathematics in the growth of knowledge, 
and current considerations of literacy. 

04.623 Moral and Ethical Issues in Sci- 
ence and Society (3-0)3 
Identification and study of fundamental ethi- 
cal principles within various scientific, tech- 
nological, and societal contexts, including 
application of concepts to classroom dis- 
course. 

04.624 Assessment in Science and Math- 
ematics Education (3-0)3 

Actual assessment and evaluation of students 
and/or programs, and their effect on teaching 
and curricula decisions will be emphasized. 
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04.626 Development of Concepts in Sci- 
ence (3-0)3 

Review of historical and current literature 
related to the philosophy and development of 
various epistomological issues related to the 
nature of science. Construction of a method- 
ology for applying various conceptions to 
science teaching is stressed. 

04.627 Development of Concepts in 
Mathematics (3-0)3 

Participants will analyze the nature of math- 
ematics content knowledge and the nature of 
mathematics process knowledge, as well as 
the nature and process of knowledge acquisi- 
tions. A conceptual framework will emerge 
from the synthesis of existing information. 

04.628 Reasoning and Problem Solving in 
Science (3-0)3 

Analysis of thinking, critical thinking, prob- 
lem solving, and reasoning as they are cur- 
rently conceptualized in educational and psy- 
chological literature, with applications to 
science education. 

04.629 Reasoning and Problem Solving in 
Mathematics Education (3-0)3 
Participants will analyze cun-ent literature 
relating to reasoning, problem solving and 
critical thinking. Synthesis of this literature 
will serve as a foundation for examining cur- 
riculum decisions. 

04.636 Theory and Research in Curricu- 
lum (3-0)3 

A study of the nature of the educational expe- 
rience and the creation of curricula. The con- 
temporary theorists’ views of content, con- 
cept, experience and curriculum develop- 
ment 

04.638 Curriculum Design: K-12 (3-0)3 

A review of state mandates which, by law, 
shape the curriculum of the school. Exami- 
nation of “new” curricula and their sources, 
as well as the development of a rationale for 
curriculum design and an evaluation of the 
personnel and techniques by which these 
curricula can be developed. 

04.639 Planning Process: Curriculum 
(3-0)3 

Methods and theories of planning in educa- 
tional and non-profit organizations. Setting 
goals and objectives, establishing priorities, 
undertaking a needs assessment for various 
kinds of short and long range planning. 

04.640 Program Evaluation (3-0)3 
The historical emergence of program evalua- 
tions will be considered, the evaluation tasks 
will be identified and the policy issues atten- 
dant to evaluation will be examined. 

04.641 History of American Curriculum 
1870-Present (3-0)3 

Selected issues in the history of American 
curriculum will be discussed and analyzed in 
the light of current school curriculum con- 
cerns. 

04.642 Politics of Curriculum Change: 
Control of Educational Programs (3-0)3 
Analysis of various pressure groups that at- 
tempt to exert influence on the school cur- 
ricula. Students will investigate the ideolo- 
gies, mechanisms, and impacts of various 
political forces at the local, regional and na- 
tional levels. 


04.643 The Skillful Teacher (3-0)3 
This course is designed to help teachers and 
educational leaders view teaching from a 
reflective stance. Teaching skills rarely 
identified from research on teaching; and 
video tapes of teaching are studied for exam- 
ining the application of these skills in actual 
teaching practices. 

04.644 Models of Teaching (3-0)3 
Examination and mastery of alternative mod- 
els of teaching; identification and evaluation 
of teaching tactics and strategies. 

04.645 Teacher Morale, Job Satisfaction 
and Commitment (3-0)3 

This course will enable students to analyze 
research from industry and education in or- 
der to understand the connections between 
productivity and commitment. 

04.646 Influence of Gender and Class on 
Curriculum and Teaching: Teacher Mo- 
rale and Job Satisfaction (3-0)3 
This class explores the current research iden- 
tifying hidden assumptions about gender 
which impinge on teaching as a career and 
on the curriculum of the schools. 

04.649 Practicum Internship: Supervi- 
sor/Director (3-0)3 

Supervised clinical experience in a school 
under the direction of both the school admin- 
istrator and a college faculty member. This 
course is for students seeking state certifica- 
tion. 

04.650 Practicum: Curriculum and In- 
struction (3-0)3 

Prerequisite: Permission of Chairperson of 
the Faculty. 

Supervised clinical experience. An opportu- 
nity to apply the skills and knowledge of 
curriculum development and evaluation of 
instruction. Not for state certification. 

04.651 Program Development in Science 
Education (3-0)3 

Participants will develop a course of study 
with the advice of the course instructor. The 
course is intended to be an application of 
knowledge to an applied setting. 

04.652 Program Development in Math- 
ematics Education (3-0)3 
Participants will develop a course of study 
with the advice of the course instructor. The 
course is intended to be an application of 
knowledge to an applied setting. 

04.655 Directed Study in Curriculum 
and Instruction (3-0)3 
Prerequisite: Permission of Chairperson of 
the Faculty. 

Through frequent consultation with the in- 
structor, the student will investigate and de- 
fine a problem for research and will present 
the findings in a significant paper. The di- 
rected study may not be substituted 
for a required course. 

04.656 Seminar in Curriculum and In- 
struction (Ed.M.) (3-0)3 

Prerequisite: 04.637, 04.638, 04.639. 
Contemporary research in the field and re- 
search being done on national and interna- 
tional curriculum projects. The student will 
apply his/her research knowledge to indi- 
vidual investigations and analyses to give 
evidence of expertise in his/her field. 


04.660 Secondary Schools in America 
(3-0)3 

Examination of the history, current status, 
and future directions of schools in American 
society. 

04.670 Issues in Curriculum and Instruc- 
tion (3-0)3 

Discussion of the origins of current problems 
in curriculum; the analysis of the viewpoints 
of leaders in curriculum reform; and the im- 
pact of new technologies on the direction of 
curriculum change are included. 

04.671 Research Seminar I in Curricu- 
lum and Instruction (3-0)3 

This course considers recent research in the 
relevant field and focuses on implications of 
the research for classroom and school prac- 
tice. By this means it is expected that each 
student will identify an area of work for fur- 
ther study and original research for the quali- 
fying paper. 

04.672 Research Seminar II in Curricu- 
lum and Instruction (3-0)3 

This course involves an in-depth search and 
review of the literature appropriate to the 
student’s future research. 

04.729 Directed Study in Mathematics 

and Science Education (3-0)3 

Participants will develop a focused line of 
investigation with the supervision of a fac- 
ulty member in the college. Approval of 
advisor is required. 

04.730 Advanced Research Seminar I: 
Mathematics and Science Education I 
(3-0)3 

Consideration of topics and problems associ- 
ated with literature reviews of participants in 
mathematics or science education. Prerequi- 
site: Successful completion of qualifying 
examination. 

04.731 Advanced Research Seminar II: 
Mathematics and Science Education 
(3-0)3 

Continued consideration of topics and prob- 
lems associated with research proposals of 
participants in mathematics and science edu- 
cation. Prerequisite: 04.730. 

05.620 Introduction to Educational and 
Human Service Administration (3-0)3 
Explores how to be and what it means to be 
an administrator. “Grasps” of self in role and 
perception are related to ethical commitment. 

05.622 Financial Aspects of Educational 
and Human Service Administration 
(3-0)3 

Examines how moral and financial resources 
are marshaled and managed to meet needs of 
schools and human service agencies. In- 
cludes legal, economic and organizational 
analysis, program definition, budgeting, 
management and evaluation. 

05.623 Legal Policy In Educational Ad- 
ministration (3-0)3 
Understanding and research of legal issues, 
and resolutions, pertinent to educational ad- 
ministrators. Ethical and creative practice of 
“preventive law.” 

05.624 Legal Policy in Human Service 
Administration (3-0)3 
Understanding and research of legal issues, 
and resolutions, pertinent to human service 
administrators. Ethical and creative practice 
of “preventive law.” 
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05.626 Educational Response to Cultural 
Diversity (3-0)3 

The role of schools in a culturally pluralistic 
industrial society. The response of educa- 
tional institutions to diverse ethnic groups in 
earlier times. Recent legislation on public 
education will be examined during the latter 
part of the semester. 

05.627 Citizen Participation in Education 
and Community Action Programs (3-0)3 
Citizen participation increases in times of 
expectation, it declines in times of despair. 
What causes these periods of fluctuation? 
How and why are citizen groups organized? 
What gains can they make by organizing? 
What are the most productive techniques for 
capitalizing on this interest? 

05.628 Parents and Schools (3-0)3 
Understanding and improving the relation- 
ships between parents and schools can be an 
important factor in improving the quality of 
education. A study of pertinent theoretical 
and research literature as well as specific 
applied situations, such as effective ap- 
proaches for involving “hard to reach” par- 
ents. 

05.629 Politics of Education and Human 
Services (3-0)3 

This course contrasts the tradition of keeping 
politics separate from education with the 
realities of the educational system, and it 
examines the political interplay at federal, 
state and local levels which shapes human 
services programs. 

05.631 Human Service Administrator 

(3-0)3 

Explores concepts through lives of persons 
who played administrative roles (biogra- 
phies, literature, history) with attention to 
“turning points” (new hopes, places, organi- 
zations, perspectives). 

05.639 Planning Process: Administration 
(3-0)3 

Methods and theories of planning in educa- 
tional and non-profit organizations. Setting 
goals and objectives, establishing priorities, 
undertaking a needs assessment for various 
kinds of short and long range planning. 

05.640 Analysis of Educational and Hu- 
man Service Organizations (3-0)3 
An examination of various models of organi- 
zational analysis used to explain events and 
relationships in educational and human ser- 
vice institutions. Each student will develop a 
case study and analysis using organizational 
theory. 

05.641 Issues in Staff Development (3- 

0)3 

Includes techniques for assessing staff needs, 
design of alternative programs to improve 
staff performance, strategies to ensure pro- 
ductive in-service education, and approaches 
to program evaluation. 

05.642 Principles of Supervision (3-0)3 
The interdisciplinary foundations of supervi- 
sion: the function of theory, research on 
change, individual and group relationships in 
organizations, staff influence processes, tal- 
ent utilization, and evaluation. 

05.643 Principalship (3-0)3 

The scope of the principal’s role, including 
ethical dilemmas and practical realities, is 


examined by shadowing, case studies, simula- 
tion, literature review and written analyses. 
Participants identify and evaluate the effects 
of alternative styles of principals. 

05.644 Practicum: Educational Adminis- 
tration (3-0)3 

Prerequisites: 05.620, 05.640, 05.639 and 
Permission of Coordinator. 

Supervised clinical experience. Students ac- 
quire practical administrative experience in 
an educational setting under the direct super- 
vision of both an educational administrator 
and a college faculty member. 

05.645 Practicum: Human Services 
(3-0)3 

Prerequisites: 05.620, 05.640, 05.639 and 
Permission of Coordinator. 

Supervised clinical experience. Students ac- 
quire practical administrative experience in a 
hospital, social service agency or similar in- 
stitution under the direct supervision of both 
an agency administrator and a college faculty 
member. 

05.646 Practicum: School Principal 
(N-6) (3-0)3 

Prerequisites: 05.620, 05.640, 05.643, 05.639 
and Permission of Coordinator. 

Supervised clinical experience in an elemen- 
tary school undeT the direction of both the 
school administrator and a college faculty 
member. 

05.647 Practicum: School Principal 
(5-9) (3-0)3 

Prerequisites: 05.620, 05.640, 05.643, 05.639 
and Permission of Coordinator. 

Supervised clinical experience in a middle 
school under the direction of both the school 
administrator and a college faculty member. 

05.648 Practicum: School Principal 
(9-12) (3-0)3 

Prerequisites: 05.620, 05.643, 05.639 and 
Permission of Coordinator. 

Supervised clinical experience in a secondary 
school under the direction of both the school 
administrator and a college faculty member. 

05.649 Directed Study in Administration, 
Planning and Policy (3-0)3 
Prerequisite: Permission of Faculty Chairper- 
son. 

Through frequent consultation with the in- 
structor, the student will investigate and de- 
fine a problem for research and will present 
the findings in a significant paper. The di- 
rected study may not be substituted for a re- 
quired course. 

05.650 Instructional Leadership and 
School Reform (3-0)3 

Addresses the ways in which an instructional 
leader initiates changes in organizations- 
whether curricular or in the systems which 
make organizations function. 

05.652 Managing Change and Conflict in 
Schools (3-0)3 

Examines theories in the changing process, 
strategies for effective adoption and imple- 
mentation of innovations and conflict resolu- 
tion. 

05.658 Role of Leadership in Contempo- 
rary Thought (3-0)3 
This seminar reviews works on leadership by 
major contemporary writers including Bums, 
Kellerman, Maccoby, and Peters & 

Waterman. 


05.670 Research Seminar I in Adminis- 
tration, Planning and Policy (CAGS only) 

(3-0)3 

Considers recent research in the relevant 
field and focuses on implications of the re- 
search for classroom and school practice. By 
this means it is expected that each student 
will identify and area of work for further 
study and original research for the qualifying 
paper. 

05.671 Research Seminar n in Adminis- 
tration, Planning and Policy (CAGS only) 
(3-0)3 

Involves an in-depth search and review of the 
literature appropriate to the student’s future 
research. 

05.729 Directed Study in Leadership in 
Schooling (3-0)3 

Students will work on individually designed 
projects in leadership in schooling in close 
cooperation with a faculty member. 

05.730 Advanced Research Seminar I: 

Leadership in Schooling (3-0)3 

This seminar will consider recent research in 
the relevant field. The implications of the 
research for classroom and school practice 
will be its focus. Each student will identify 
an area of work for further study and original 
research for the dissertation. 

05.731 Advanced Research Seminar II: 

Leadership in Schooling (3-0)3 

The second seminar will involve an in-depth 
search and review of the literature appropri- 
ate to the student’s planned research. 

06.527 Acquisition of Language (3-0)3 
Investigates the process by which language is 
acquired. The pertinent research will be cri- 
tiqued, methods of investigating and analyz- 
ing language studies and implications of lan- 
guage development in the acquisition of 
reading and language skills will be discussed. 

06.601 Developmental Reading: Elemen- 
tary School (3-0)3 

The acquisition and development of reading 
skills by children in the elementary school. 
Special emphasis will be placed on the analy- 
sis of new curricula, and on methods and 
materials designed to facilitate the child’s 
reading development. 

06.602 Developmental Reading: Second- 
ary School (3-0)3 

The continuum of reading skills from child- 
hood through adulthood will be considered, 
with major emphasis on the acquisition and 
development of advanced reading skills by 
students in the secondary school. 

06.603 Teaching Reading to Adults (3-0)3 
This course examines recent research on 
adult learning and suggests a variety of effec- 
tive instructional materials and strategies for 
leaching reading to adults in two-year col- 
leges, in community settings, and in business 
and industry. 

06.621 Literature for Children (3-0)3 
The course will examine the importance of 
literature in growth of the child, ways of as- 
sisting children in developing a taste for the 
best literature, and strategies for organizing, 
projecting and evaluating a literature pro- 
gram. 
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06.622 Literature for Young Adults 

(3-0)3 

The major emphasis of the course will be 
discussion and analysis of the goals of a lit- 
erature curriculum and the exploration of 
various methods for achieving these goals. 

06.624 Teaching Reading Comprehension 
(3-0)3 

Examination of the comprehension process in 
light of current research. Students devise 
teaching learning strategies which positively 
influence the reading comprehension of chil- 
dren and young adults. 

06.625 Teaching of Writing (3-0)3 
This course reviews the research and litera- 
ture on writing instruction, grades K through 
14, and examines points of view, approaches, 
methodologies, and materials in the area. 

06.626 Teaching Study Skills, Grades 

4-14 (3-0)3 

An examination of research and successful 
teaching practices in skills and processes as- 
sociated with the acquisition, assimilation, 
and expression of new information and ideas. 

06.628 Clinical Assessment of Reading 
and Language Disabilities (3-0)3 
Prerequisites: 06.601, 06.602 (or their equiva- 
lents); A teaching certificate is required. 
Selection and use of procedures to make an 
adequate clinical and educational diagnosis. 
Includes the assessment of function and dys- 
function in factors associated with language 
development; receptive, expressive, writing, 
reading; and the administration and interpre- 
tation of individual and group tests of percep- 
tual, motor, and conceptual functioning in 
reading and language. 

06.629 Educational Treatment of Reading 
and Language Disabilities (3-0)3 
Prerequisites: 06.628, teaching certificate. 
Students develop realistic corrective pro- 
grams based on the interpretation of aca- 
demic, perceptual, motor, and language diag- 
nostic assessment instruments. These pro- 
grams will include selecting strategies of in- 
struction and materials, and establishing a 
framework of time and evaluation. 

06.630 Reading, Listening and Thinking 
(3-0)3 

An exploration of research and theory in lan- 
guage-thought relationships with emphasis on 
the improvement of higher mental processes 
through instruction in listening and reading. 

06.631 Organization and Supervision of 
Reading and Language Program (3-0)3 
Organization and supervision of a reading- 
language program, evaluation of classroom 
instruction, selection of reading-language 
materials, coordination of the developmental 
program with remedial/corrective offerings, 
techniques of in-service education for various 
professional groups within a school system. 
06.6XX Reading Institute (3-0)3 

A series of seminars concerning Reading, 
Language and Literacy Programs for the 90’s. 
Noted educators will address issues in litera- 
ture, diagnosis, computer instruction, adult 
literacy, program evaluation and language 
learning in school and non-school environ- 
ments. Seminars culminate with student 
projects. 


06.647 Directed Study in Reading and 
Language (Masters) (3-0)3 
Prerequisite: Permission of Reading and Lan- 
guage Coordinator. 

Through frequent consultation with the in- 
structor, the student will investigate and de- 
fine a problem for research in Reading and 
Language, and will present the findings in a 
significant paper. TTie directed study may 
not be substituted for a required course. 

06.648 Practicum: Reading and Lan- 
guage Disabilities (3-0)3 
Prerequisites: 06.628, 06.629, and Permis- 
sion of Reading and Language Coordinator. 
Supervised clinical experience in a school or 
clinical setting. 

(Note: Open to matriculated students only.) 

06.649 Seminar in Reading and Lan- 
guage (3-0)3 

Prerequisite: Permission of Instructor. A fi- 
nal course on the national and international 
research in reading and language and the 
pertinence and proposed implementation of 
research findings to instruction and the vari- 
ous roles of the reading supervisor or direc- 
tor. 

(Note: Open to matriculated students only.) 

06.650 Politics of Literacy (3-0)3 
Literacy in the United States and the devel- 
oped and developing nations of the world. 
Various techniques utilized in literacy in- 
struction will be critiqued according to their 
success or failure from a political and social 
viewpoint. 

06.651 Literacy Beyond the Schools 
(3-0)3 

Adult literacy instruction and school drop- 
out literacy programs are among the topics 
discussed in this course. Students will con- 
sider multiple settings and strategies for lit- 
eracy enhancement. 

06.652 Assessment of Writing (3-0)3 
This course introduces students to the vo- 
cabulary, ideas and issues necessary for un- 
derstanding the nature and purpose of assess- 
ment of writing. 

06.655 History and Development of Read- 
ing Instruction In the United States 
(3-0)3 

A retrospective study of the methodology 
and materials of reading instruction including 
a review of the social, economic and political 
climate which gave rise to the procedures 
utilized in each era and which, in turn, have 
influenced current theories and models of 
reading instruction. 

06.656 Language Arts and Creativity 
(3-0)3 

An exploration of the work on creativity, 
aspects of language arts and the relationships 
across these areas of study. Topics such as 
play, imagination, creative expression and 
problem-solving as well as attention to the 
dramatic arts and literature constitute the 
core of this course. 

06.657 Responses to Literature (3-0)3 
An in-depth study of theory and research on 
the work in readers’ responses to literature. 
Attention is given to past findings and meth- 
odologies as well as to future research in this 
area. 


06.659 Issues, Themes and Research in 
Children’s and Young Adult Literature 

(3-0)3 

Topics such as censorship, selection of ma- 
terials, storytelling, language, imagination 
and human relations will be explored as 
they relate to children’s literature to stimu- 
late thinking about the importance of litera- 
ture as well as to develop appreciation for 
literary works and language. 

06.661 Organization and Supervision of 
Language Arts and Literacy Programs 
(3-0)3 

Several aspects of supervision such as su- 
pervisory roles and functions, models for 
supervision, supervision and educational 
improvement, and supervision and faculty 
development will be examined. How con- 
tent and organization influence instruction, 
supervision and evaluation will also be con- 
sidered. 

06.670 Issues in Reading and Language 
Instruction (3-0)3 
Prerequisite: Permission of Instructor. 
Students will study such issues as the 
subskills vs. holistic theory of the reading 
process, spinoffs from the competency test- 
ing/basic skills trend, bilingualism as related 
to reading instruction, uses of electronic 
media in the schools, relationship of L.D. 
instruction to remedial reading. 

06.671/672 Research Seminar in Read- 
ing and Language I, II (3-0)3/(3-0)3 
Prerequisite: Permission of Reading and 
Language Coordinator. 

For CAGS students. Papers in areas related 
to problems in reading and language. An 
examination and analysis of current research 
at the national and international levels will 
be conducted, and methods of implementa- 
tion and dissemination of pertinent results 
will be discussed. 

06.673/674 Curriculum Design for En- 
glish/Language Arts I, H (3-0)3/(3- 
0)3 

This course will examine past and contem- 
porary designs for the language arts and 
literature curriculum, consider the issues 
associated with each, and develop an En- 
glish language arts and literature program 
for schools of the future. 

06.729 Directed Study in Language Arts 

and Literacy (Ed.D.) (3-0)3 

Students will work on individually designed 
projects in language arts and literacy in 
close cooperation with a faculty member. 

06.730 Advanced Research Seminar I: 
Language Arts and Literacy (3-0)3 
This seminar will consider recent research 
in the relevant field. The implications of the 
research for classroom and school practice 
will be its focus. Each student will be able 
to identify an area of work for further study 
and original research for the dissertation. 

06.731 Advanced Research Seminar II: 
Language Arts and Literacy (3-0)3 
The second seminar will involve an in-depth 
search and review of the literature appropri- 
ate to the student’s planned research. 

07.640 Research Methods (3-0)3 
The construction of statistically testable 
hypotheses, the design of research studies 
appropriate to the hypotheses, and the appli- 
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cation of statistical tests appropriate to the 
research designs. Evaluation of published 
research in accordance with established crite- 
ria will be required. 

07.649 Databases in Education (3-0)3 
"Databases” (from file managers to utilities 
to management information systems to 
DBMS to expert systems) will be explored. 
Focus will be on various “databases” that 
educational administrators might need (or 
need access to) to promote educational pro- 
ductivity and learning and accurate and re- 
sponsive management, planning, and evalua- 
tion information and knowledge. 

07.650 Computer Literacy - Research 
Skills (3-0)3 

In addition to acquiring an understanding of 
how computers work, knowledge of hard- 
ware and software and familiarity with com- 
puter terminology, participants will explore 
current instructional uses and the power and 
potential of the computer in developing 
thinking and problem-solving skills. 

07.701 Data Analysis (3-0)3 
Prerequisite: An elementary statistics or re- 
search methods course satisfactory to the 
Program Faculty. This course covers in de- 
tail descriptive statistics, correlation, regres- 
sion, probability theory, and comparative 
tests through analysis of variance. 

07.702 Research Methodology and De- 
sign (3-0)3 

Prerequisite: 07.701 or acceptable substitute. 
Methods of data collection suitable for an- 
swering a variety of educational research 
questions. Considers both qualitative and 
quantitative strategies for research and evalu- 
ation needs. Quantitative methodologies for 
descriptive, correlational and experimental 
questions will be emphasized. 

07.703 Seminar in the Design of Research 
Projects (3-0)3 

Students will search the literature in a field 
of their interest, develop research questions 
and formulate testable hypotheses for a suit- 
able research plan. Methods of data collec- 
tion and analysis will be discussed as they 
relate to the research questions and plan. 

07.704 Qualitative Research Methods 
(3-0)3 

This course concentrates on the use of quali- 
tative methods for understanding situations 
and actions in learning contexts. Strategies 
for conducting qualitative studies are de- 
scribed and techniques for analyzing and 
disseminating findings are emphasized. 

07.705 Survey Research Techniques and 
Strategies (3-0)3 

Focusing on survey research methods, this 
course will familiarize students with the 
strategies, techniques, tactics, and issues in 
developing and administering questionnaires 
and interviews. 

07.707 Writing for Professionai Publica- 
tion (3-0)3 

This course will assist students: 1) to identify 
professional journals appropriate for publica- 
tion of material in their Fields, 2) to analyze 
the type of articles used, and 3) to prepare 
research, as well as information articles, 
clearly and concisely for publication. 


08.659 Strategies for Instruction in 
Higher Education (3-0)3 

A variety of theories, methods and tech- 
niques of teaching will be explored in order 
to familiarize students with the many options 
available to facilitate learning by adults. 

08.660 Minorities in Higher Education 
(3-0)3 

Focuses on the preparation, admission, reten- 
tion, and achievements of minorities in 
higher education, both past and present. 
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COLLEGE OF 
ENGINEERING 


Dean 

ALDO M. CRUGNOLA 

A. B., Boston University; M.S,, North- 
eastern University; Sc.D„ Massachu- 
setts Institute of Technology; P.E, 

Assistant Dean 
Louis J. Petrovic 

B. S., Case Institute of Technology; 
M.S., PhD., Northwestern University; 
M.B.A., Boston College. 

Associate to the Dean for 
Graduate Studies and Research 
Sidney A. Bowhill 

B.A., M.A., Ph.D., Cambridge Univer- 
sity. 


The education of engineers in state-of- 
the-art areas of advanced technology and 
the University’s commitment to national 
and regional economic development are 
the major premises upon which the 
graduate programs in the College of En- 
gineering are based. These programs are 
intended to produce engineers whose 
education not only develops expertise in 
the design, development and production 
of products, but also an understanding of 
the management involved in the creation 
of new products, companies and service 
organizations. Thus, the graduate pro- 
grams in engineering are intended to 
educate engineers capable of keeping 
abreast with the rapidly changing tech- 
nology that characterizes the high tech- 
nology economy of the Northeast. The 
programs lead to degrees of Master of 
Science in Engineering, Master of Sci- 
ence, Doctor of Science, Doctor or Phi- 
losophy, and Doctor of Engineering. 

MASTER OF SCIENCE IN 
ENGINEERING (M.S. Eng.) 

This degree is awarded in the following 
fields: 

Che mical Engineering 
Civil Engineering 
Options - Environmental, 

Geotechnical, Geotechnical/ 
Environmental Engineering, 
Structural, Transportation 
Computer Engineering 


Electrical Engineering 
Option - Optics 
Energy Engineering 
Options - Nuclear, Solar 
Materials Engineering 
Mechanical Engineering 
Plastics Engineering 
Options - Coatings & Adhesives, 
Fiber/Composite Materials, 
Synthetic Fibers 
Systems Engineering 

MASTER OF SCIENCE (M.S.) 

The M.S. is awarded in the following 
fields: 

Environmental Studies 
Plastics 

Work Environment 
Options - Industrial Hygiene, Occu- 
pational Ergonomics 

DOCTOR OF PHILOSOPHY (Ph.D.) 

The Doctor of Philosophy in Physics is 
awarded through the College of Arts and 
Sciences in the following fields: 

Applied Mechanics 
Energy Engineering 
Radiological Sciences 

The Doctor of Philosophy in Chemistry 
is awarded through the College of Arts 
and Sciences in the following fields: 

Biochemistry 

Environmental Studies 

Polymer Science/Plastics Eng. Option 

DOCTOR OF SCIENCE (Sc.D.) 

The Doctor of Science degree is 
awarded in the following field: 

Work Environment 
Options - Occupational Ergo- 
nomics, Industrial Hygiene 

DOCTOR OF ENGINEERING 
(D. Eng.) 

Doctor of Engineering degrees are 
awarded in the following fields: 

Electrical Engineering 
Mechanical Engineering 
Mechanics and Materials, Manufac- 
turing, Thermo-fluids/Energy, and 
Vibrations/Dynamics 
Plastics Engineering 

The Doctor of Engineering degree is 
intended to equip students for engineer- 


ing research at the highest professional 
level and in organizations characterized 
by rapid change and ever increasing 
complexity. 

The goal of the Doctor of Engineering 
program is to produce engineers who 
have the potential to become leaders in 
their organizations. To accomplish this, 
the program provides a doctoral level 
depth and breadth in a particular engi- 
neering discipline emphasizing design or 
clinical application. It combines this 
knowledge with basic courses in busi- 
ness and management. The technical 
components of the different programs 
are established by the faculties of the 
participating engineering departments. 
These are described in the various cata- 
log sections. 

The business, management and leader- 
ship component is common to all. The 
goal of this component is to supplement 
the student’s technical knowledge with 
fundamental business and management 
skills in analysis, problem solving, deci- 
sion-making, planning and action imple- 
mentation. This is accomplished with 
courses that have been specifically de- 
signed and tailored for the engineering 
doctoral program by the College of 
Management. 

The doctoral degree requires approxi- 
mately 90-93 semester hours of study 
beyond the Bachelor of Science degree. 
A typical program follows: 

Advanced Engineering Courses 
45 credits 

Dissertation 30 credits 

Leadership/Management Core 
15 credits 

Executive Technology Forum 
3 credits 

The dissertation research involves 
working in leading areas of design or 
development, typically in collaboration 
with faculty and practicing research en- 
gineers. The activity may be carried on 
in an industrial setting, government 
laboratory, or on campus. 
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DEPARTMENT OF 
CHEMICAL AND 
NUCLEAR 
ENGINEERING 

Department Head 
Jose G. Martin 

Professor; B.S., Mississippi State 
University; M.S., Ph.D., University of 
Wisconsin. 

Executive Officer 
H. William Flood 

Associate Professor; B.S., Profes- 
sional Degree (M.S. Equivalent) Uni- 
versity of Missouri, Rolla; P.E. (Mas- 
sachusetts). 

Nuclear Engineering Program 

Coordinator 

Gilbert J. Brown 

Professor; B.S., Cornell University; 
M.S., Ph.D., Massachusetts Institute 
of Technology. 

Chemical Engineering Program 

Coordinator 

Carl W. Lawton 

Assistant Professor; B.S., Purdue Uni- 
versity; M.S., University of Con- 
necticut; Ph.D., University of Con- 
necticut. 

Graduate Coordinator of 
Chemical Engineering and 
Materials Engineering Programs 
Thomas Vasilos 

Professor; B.S., Brooklyn College; 
Sc.D., Massachusetts Institute of 
Technology. 

Graduate Coordinator of Energy 
Engineering Programs 
James R. Sheff 

Professor; B.S., University of Colo- 
rado; M.S., Ph.D., University of 
Washington. 


Faculty: 

Francis J. Bonner, Professor; S.B., 
Massachusetts Institute of Technol- 
ogy; S.M., Massachusetts Institute of 
Technology; Ph.D., University of 
Delaware; Fil. Lie., Fil. Dr. University 
of Uppsala. 

Alfred A. Donatelli, Associate Pro- 
fessor, B.S., Lowell Technological 
Institute, Ph.D., Lehigh University. 
Charles J. Higgins, Professor; B.S., 
Massachusetts Maritime Academy; 
B.S., Lowell Technological Institute; 
P.E. (Massachusetts). 

Dominick A. Sam a, Professor; S.B., 
S.M., Ph.D., Massachusetts Institute 
of Technology. 

John W. Walkinshaw, Professor; 
B.S., M.S., Lowell Technological In- 
stitute; Ph.D., Victoria University, 
Manchester, England. 

John R. White, Professor; B.S., Uni- 
versity of Lowell; M.S., Ph.D., Uni- 
versity of Tennessee. 


The departmental programs encompass 
both traditional areas of chemical and 
energy engineering and modem frontier 
areas such as computer aided process 
control, advanced engineered materials, 
biotechnology, alternate energy sources 
and utilization. The department encour- 
ages cooperative university-wide efforts, 
especially in areas such as materials, pro- 
ductivity enhancement, and pollution 
control. 

COMBINED B.S./M.S. 

ENGINEERING PROGRAM- 
CHEMICAL, MATERIALS AND 
ENERGY ENGINEERING 

A five-year B.S./M.S. Eng. program is 
available to undergraduates with a cumu- 
lative grade point average of at least 3.0 
at the end of their junior year. See the 
front of the catalog for description. 

MASTER OF SCIENCE IN CHEMICAL 
ENGINEERING DEGREE PROGRAM 

The program in Chemical Engineering 
is designed to provide the opportunity for 
graduate students to study the fundamen- 
tals and applications of chemical engi- 
neering principles, and to carry out inde- 
pendent research. 


Admission Requirements 

The Department will consider students 
for enrollment in the Chemical Engi- 
neering program who have a bachelor of 
science degree in chemical engineering. 
Those with degrees in other areas, such 
as biology, chemistry, etc., are also ad- 
missible to the graduate program. How- 
ever, during their course of study, they 
will be required to take the undergradu- 
ate courses in which they are deficient. 

It is highly recommended that such stu- 
dents complete four years of mathemat- 
ics through differential equations, and 
one year each of organic chemistry and 
physical chemistry, prior to enrolling in 
the graduate program. Generally, such 
students require two to three years to 
complete the requirements for the M.S. 
Eng. degree in Chemical Engineering. 

Advisors and Advisory Committee 

The Program Coordinator will be the 
academic advisor for each student, to 
help remedy deficiencies in prerequi- 
sites, select electives of most value and 
plan the overall study program. The the- 
sis advisor will chair the thesis advisory 
committee, which will guide the student 
in his or her thesis research and super- 
vise the completion of thesis require- 
ments. 

Plan of Study 

Each student shall file an approved 
plan of study with the Department 
Chairman and Graduate Coordinator. 

This form will contain a listing of the 
courses which will make up his or her 
program. Any changes must have the 
approval of the Department Area Gradu- 
ate Committee and the Graduate Coordi- 
nator. 

Credit Requirements 

A minimum of 30 semester hours of 
graduate course work and thesis, exclud- 
ing seminar, will be required for all 
graduate students enrolled in the Chemi- 
cal Engineering Program. 

Seminar 

Full-time students shall enroll in semi- 
nar each semester. Part-time students 
shall enroll in at least two semesters of 
seminar during the period of thesis re- 
search. 
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The following research and seminar 
courses are required: 

10.743, 746 Master’s Thesis Research 
10.601, 602 Chemical Engineering 
Seminar 

Core Curriculum 

Each student must take at least one course 
from four of the following groups of 
courses: 

1 . 10.503 Mass Transfer Operations I, or 

10.5 17 Mass Transfer Operations II 
2. 10.539 Mathematical Methods for 

Engineers 

3. 10.5 16 Micro Processor Control I, or 

1 0.5 1 8 Micro Processor Control II 
10.530 Advanced Control Strategies 

4. 10.520 Advanced Chemical 

Engineering Thermodynamics 
5. 10.522 Computer-Aided Chemical 
Process Design 

6. 10.528 Advanced Transport 
Phenomena 

Thesis 

Each student will be required to under- 
take a six semester-hour thesis. All stu- 
dents will defend their thesis when com- 
pleted according to Graduate School regu- 
lations. During the period the student is 
enrolled in graduate thesis he or she will 
be required to submit to the staff of the 
department a brief monthly report, show- 
ing progress in his or her thesis and ap- 
proval by his or her advisor. 

MASTER OF SCIENCE IN 
MATERIALS ENGINEERING DEGREE 
PROGRAM 

This program provides opportunities for 
advanced study and research experience 
in materials engineering, with concentra- 
tions in such areas as biomaterials, ceram- 
ics, composites, electronic materials, pa- 
per, polymers. 

Admission Requirements 

Applicants for admission to this pro- 
gram should have a B.S. degree or 
equivalent in one of the following areas: 

1. chemical engineering, 

2. materials science and engineering, pa- 
per engineering or paper technology from 
other universities, 

3. related engineering and science, with 
correction of any deficiencies in under- 
graduate courses required during the 
graduate course of study. 


Credit Requirements 

A minimum of 30 graduate credits, ex- 
cluding seminar, is required to fulfill the 
requirements of a master’s degree in Ma- 
terials Engineering. This should consist 
of a minimum of 12 credits in graduate 
Materials Engineering courses forming a 
coherent concentration in materials such 
as biomaterials, ceramics, composites, 
electronic materials, paper, and/or poly- 
mers. A student may choose to special- 
ize in any area of materials engineering 
available in the college, with approval of 
the Departmental Area Graduate Com- 
mittee, Graduate Coordinator, and De- 
partment Head. In addition, the student 
should take a minimum of 12 credits in 
approved technical electives, i.e., 500 
series and selected 400 series courses in 
Chemical Engineering in compliance 
with Graduate School regulations. Suit- 
able 500 level courses from other depart- 
ments in the college may be substituted, 
with approval of the Departmental Area 
Graduate Committee, Graduate Coordi- 
nator and Department Head. 

The following research and seminar 
courses are required: 

10.743, 746 Master’s Thesis Research 

10.603, 604 Materials Seminar 
Full-time students must enroll in 10.603, 
604 Materials Seminar for each semester. 
Part time students must enroll in at least 
two seminars during the period of thesis 
research. 

Plan of Study 

Each student must file an approved 
plan of study with the Department Head 
and Graduate Coordinator. This plan will 
contain a listing of the courses which will 
make up the student’s program. The plan 
and any subsequent changes must have 
the approval of the Department Graduate 
Area Committee, the Graduate Coordina- 
tor, and the Department Head. 

Thesis 

Each student will be required to under- 
take a six semester-hour thesis approved 
by the Departmental Graduate Area 
Committee, Graduate Coordinator, and 
Department Head. During the period the 
student is enrolled in graduate thesis, the 
student will be required to submit to the 
Graduate Coordinator a brief monthly 
progress report approved by the student’s 
advisor. All students will defend their 
completed theses according to Graduate 
School regulations. 


DEGREE PROGRAMS IN ENERGY 
ENGINEERING 

Research Interests 

Research in energy engineering is car- 
ried out by several departments in the 
College of Engineering. Major engi- 
neering research facilities include a 1- 
Mw swimming pool research reactor and 
a 5 MeV van de Graaf accelerator. 

Within the University of Massachusetts 
Lowell Photovoltaic Program there is a 
testing laboratory, a solar simulator, and 
photovoltaic arrays with a peak generat- 
ing capacity of more than 10 kw. Exten- 
sive computing facilities support the on- 
going work. Research interests in 
nuclear engineering include reactor 
physics methods development, radiation 
damage, cross section measurements, 
numerical analysis, fuel and waste man- 
agement, and plant life extension. In 
solar thermal engineering, faculty inter- 
ests include high concentration systems, 
power plant evaluation, passive 
solar systems, and solar fuels and chemi- 
cals. The photovoltaics effort includes 
work on design method development, 
solar/photovoltaic systems for grain dry- 
ing, and solar spectrum splitting. Other 
interests include geothermal and wind 
energy utilization, and energy econom- 
ics and safety. 

Energy-related Degree Programs 

Within the Department of Chemical 
and Nuclear Engineering, the Energy 
Engineering program offers a Master of 
Science in Engineering degree with two 
options: Nuclear Engineering and Solar 
Engineering. A Doctor of Engineering 
degree is offered in Mechanical Engi- 
neering with options in either Nuclear 
Engineering or Solar Engineering. In 
addition, a program offering a Doctor of 
Philosophy degree in Applied Physics 
with an option in Energy Engineering is 
offered jointly by the Department of 
Physics and the Energy Engineering pro- 
gram. For further information about ei- 
ther of these doctoral programs, please 
refer to the appropriate sections under 
Mechanical Engineering or Physics. 

MASTER OF SCIENCE IN 
ENERGY ENGINEERING 

Graduate programs in Nuclear Engi- 
neering and Solar Engineering offer pro- 
fessional training at the master’s degree 
level designed to prepare the student to 
perform state-of-the-art work on energy 
systems. 
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Credit Requirements and Thesis 

Participants in the program may elect 
to follow a thesis or non-thesis option. 
The thesis option requires a minimum of 
30 credit hours: 24 credit hours of course 
work plus six credit hours of thesis re- 
search. The non-thesis option requires a 
minimum of 33 credit hours: 30 credit 
hours of course work plus three credit 
hours of project work (Master’s Project 
24.733). A thesis must be defended in an 
oral examination conducted by the 
student’s thesis committee. 

Course Requirements 

Students may choose to specialize in 
any area of energy interest in the college. 
Each student must take a series of core 
courses appropriate for the area of spe- 
cialization. The exact makeup of the core 
curriculum will be guided and approved 
by the Graduate Committee of the Energy 
Engineering program. 

All students working toward the Master 
of Science degree in Energy Engineering 
must take the following courses: 

24.504 Energy Engineering 
Workshop 

24.509 System Dynamics, and 
22.54 1 Fundamentals of Thermo Fluid 
Processes or 

10.528 Advanced Transport 
Phenomena 

The following courses are required for 
the Nuclear Option: 

24.505 Reactor Physics 

24.507 Reactor Engineering Analysis 
For the Solar Option, the following are 
required: 

24.521 Fundamentals of Solar 
Thermal Utilization 
24.527 Solar Systems Engineering - 
Commercial and Industrial 

The remainder of the course require- 
ments are to be made up of elective 
courses. In addition to the course and 
credit requirements described above, all 
students working toward the M.S. degree 
are required to participate in the Graduate 
Research Seminar, 24.501/502. 

GRADUATE CERTIFICATE IN 
BIOTECHNOLOGY AND 
BIOPROCESSING 

This graduate certificate is offered 
jointly by the departments of Biological 
Sciences and Chemical and Nuclear En- 
gineering. The Certificate is aimed at 


students who hold a baccalaureate de- 
gree in science, engineering, health, or 
related disciplines. It may also be 
attractive to a person currently enrolled 
in a graduate degree program, as well as 
to someone holding a master’s or 
doctoral degree who wishes to add or 
enhance his or her competency in 
biotechnology and bioprocessing, but 
does not wish to take another advanced 
degree. The core sequence of courses 
emphasizes biological and engineering 
principles, process concepts and the 
application of these to process design 
and improvement. The lecture and 
laboratory approach is supplemented by 
case studies and design projects that 
teach specific principles. Individual 
courses deliberately cross disciplinary 
barriers. This allows those with a 
background in the sciences to gain 
facility with the engineering approach to 
problem solving, and permits engineers 
to learn and apply biological principles. 
Concurrently, participants learn 
teamwork in a multidisciplinary 
environment and practice a result- 
oriented, document-driven approach to 
efficient project completion. 

The Certificate is composed of four 
core courses specified below. The 
fourth course may be chosen from a list 
of eligible options and the selection re- 
quires the approval of the program advi- 
sor. Certificate requirements involve 
completion of the four courses with a 
3.0 average and no more than one course 
with a grade of C. The four course pro- 
gram must be completed within a 5 year 
period. The core courses are offered at 
convenient times in order to minimize 
conflict with regular work schedules. 

Applicants will be considered follow- 
ing receipt of an application form avail- 
able through the Graduate School. Ap- 
plicants not presently matriculated must 
submit an official transcript demonstrat- 
ing completion of a bachelor’s degree in 
science, engineering, or a related disci- 
pline. There is no GRE or language re- 
quirement. 

The courses for the Certificate may be 
used toward a graduate degree in either 
Biological Sciences or Chemical and 
Nuclear Engineering subject to the ap- 
proval of the graduate coordinator. A 
grade of B or better is required for use 
toward a graduate degree. Qualified stu- 
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dents may thus count the four core 
courses toward both the Graduate Cer- 
tificate and a graduate degree. For 
course requirements, see page 27. 

Course 

Descriptions 

Courses which are primarily Chemical 
Engineering are given as 10.000; prima- 
rily Materials Engineering 10.000*; and 
primarily Energy Engineering, as 24.00. 

10.501 Paper Industry Process Analysis 

(3-0)3 

Prerequisite: Permission of Instructor 
Lectures dealing with the engineering pro- 
cesses of fiber separation from raw materials, 
fiber purification and mechanical processing 
of fiber and sheet formation. Chemical Engi- 
neering theory is applied to the analysis of 
these operations. 

10.502 Principles of Chemical Engineer- 
ing (3-0)3 

Prerequisite: Permission of Instructor 
(non-majors only) 

An introduction to chemical process engi- 
neering for non-majors. Covers material and 
energy balances, thermal properties and flow 
in pipes. Processes are illustrated using a 
variety of home work assignments. 

10.503 Mass Transfer Operations I (3-0)3 
Prerequisite: Permission of Instructor 
Detailed coverage of separation processes of 
absorption and extraction. Mass transfer 
from microscopic and macroscopic points of 
view. Design principles for stagewise and 
differential columns. 

10.504* Process Calculations of Paper and 
Pulp Processes (3-0)3 
Prerequisite: Permission of Instructor 
Analysis of various chemical engineering 
processes encountered in the pulp and paper 
industry. The course provides a review of 
chemical engineering principles by applica- 
tion to the specific design and processes en- 
countered in this industry. 

10.506* Colloid and Interfaciai Science 
and Engineering (3-0)3 
Prerequisite: Permission of Instructor 
Unifying principles and the three main 
classes of colloids (dispersions, 
macromolecular, solutions and micelles) are 
considered. Topics covered include surface 
tension, work and energy, effect of surface 
curvature, zeta potential, surface activity and 
diverse applications of interest to chemical 
engineers. 

10.509 Mathematical Applications In 
Chemical Engineering (3-0)3 
Prerequisite: Permission of Instructor 
Classical and current mathematical methods 
are used to solve the equations that are devel- 
oped in the modeling of chemical engineer- 
ing processes. 

10.516 Microprocessor Control (3-0)3 
Prerequisite: Permission of Instructor 
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Single board computers and single chip 
controllers and how they are used in 
chemical process control. 

10.517 Mass Transfer Operations II 

(3-0)3 

Prerequisite: Permission of Instructor 
Fundamentals and modeling techniques for 
the separation process of distillation. Com- 
puter methods in designing and optimization. 
Energy conservation and sequencing of dis- 
tillation columns. 

10.518 Microprocessor Control II (3-0)3 
Prerequisite: Permission of Instructor 
Programming methods for using minicom- 
puters as process controllers; interfacing re- 
quirements and communications. Laboratory 
projects include both software and hardware 
components. 

10.520 Advanced Thermodynamics 
(3-0)3 

Prerequisites: Chemical, or Mechanical Engi- 
neering Thermodynamics, or permission of 
Instructor. 

The central theme of this course is the use of 
the Second Law of Thermodynamics, to ana- 
lyze and to reduce energy consumption, in 
commercial and industrial operations. Areas 
of study include heat exchangers, steam sys- 
tems, cogeneration, refrigeration, separa- 
tions, and energy from biomass. The first 
part of the course is devoted to an analysis of 
energy usage in the U.S., and to an intensive 
review of the 1st and 2nd Laws. The impor- 
tance of the concept of thermodynamic avail- 
ability (or energy) is developed for use in the 
2nd Law analysis of operations and pro- 
cesses. Applications, as well as misapplica 
tions, of the 2nd Law are then demonstrated 
by means of selected periodical articles and 
homework assignments. Whenever appropri- 
ate, economic, environmental and social is 
sues are integrated along with thermody- 
namic considerations. 

Each student undertakes a term-long study of 
a device, process, industry, or area, usually 
where energy usage is significant. The ob- 
jective of this study is for the student to de- 
velop the skills to become an “expert” in an 
energy-related area. The final report should 
be essentially a “consultant’s” analysis, with 
facts, opinions and conclusions clearly pre- 
sented and documented. 

10.521 Introduction to Environmental 
Engineering (3-0)3 

Prerequisite: Permission of Instructor 
Introduction to air, water.and toxic (hazard- 
ous) wastes. Defining the assessment param- 
eters necessary to resolving environmental 
problems, process calculations on pollution 
abatement systems. 

10.522 Computer-Aided Chemical Pro- 
cess Design (3-0)3 
Prerequisite: Permission of Instructor 
Process synthesis definition, and character- 
ization. Introduction to modular process 
simulation packages such as FLOWTRAN 
and ASPEN PLUStm. Recycle and tear 
stream analysis. Stream convergence. Unit 
operation models. Flowsheet manipulation. 
Data records and physical property estima- 
tion techniques. 


10.523* Electronic Materials Processing 
(3-0)3 

Prerequisite: Permission of Instructor 
Materials and processing methods in elec- 
tronics and related industries; crystal growth, 
diffusion, etching, epitaxy, ion implantation, 
lithography, packaging and other topics. 
10.525* Design and Use of Packaging Ma- 
terials (3-0)3 
Prerequisite: Permission of Instructor 
A joint course taught in conjunction with the 
Department of Plastics Engineering that cov- 
ers the use of forest product materials, plas- 
tics, metals and glass for use as packaging 
materials. 

10.528 Advanced Transport Phenomena 

(3-0)3 

Prerequisite: Permission of Instructor 
An advanced study of the mechanism of mo- 
mentum, heat and mass transfer. The equa- 
tions of continuity, motion and energy are 
used to examine steady and unsteady state 
processes. Considerable emphasis is placed 
upon solutions to problems. 

10.530 Advanced Control Strategies 
(3-0)3 

Prerequisite: Permission of Instructor 
An introduction to computer control and to 
some of the common control strategies used 
in the design of complex chemical process 
control systems. 

10.531* Survey of Ceramic Materials 

(3-0)3 

Prerequisite: Permission of Instructor 
Structure, properties and applications of 
crystalline and vitreous ceramics and ceramic 
coating materials. Particular attention will be 
paid to the interplay of processing and prop- 
erties. 

10.532* Principles of Chemical Engineer- 
ing n (3-0)3 

Prerequisite: Permission of Instructor 
Continuation of Principals of Chemical Engi- 
neering including real gas relationships, hu- 
midity, energy balances, and the combined 
mass-energy balance systems. 

10.533* Macromolecuiar Science (3-0)3 
Prerequisite: Permission of Instructor 
This course emphasizes the relation of mo- 
lecular and macroscopic properties and end- 
use to polymer synthesis and commercial 
manufacture. Pertinent fundamental prin- 
ciples are reviewed. 

10.535* Bio-Materials and Bio-Processes 
(3-0)3 

Prerequisite: Permission of Instructor 
This course emphasizes the relation of mo- 
lecular and macroscopic properties and end- 
use of bio-macromolecules in both materials 
and processes of chemical engineering inter- 
est. Compatibility with synthetic polymers is 
also considered. 

10.601 Chemical Engineering Seminar 
( 1 - 0)1 

10.602 Chemical Engineering Seminar 
( 1 - 0)1 

10.603* Materials Engineering Seminar 
( 1 - 0)1 


10.604* Materials Engineering Seminar 
( 1 - 0)1 

10.651 Selected Topics in Chemical Engi- 
neering (3-0)3 

10.652 Selected Topics in Chemical Engi- 
neering (3-0)3 

10.653* Selected Topics in Materials Engi- 
neering (3-0)3 

10.654* Selected Topics in Materials Engi- 
neering (3-0)3 

Prerequisite: Permission of Instructor 
Advanced topics in the various fields of Ma- 
terials Engineering. Content may vary from 
year to year to reflect contemporary applica- 
tions of materials engineering. 

10.743 Master’s Thesis Research in 
Chemical Engineering (0-9)3 
10.746 Master’s Thesis Research in 
Chemical Engineering 
(0-18)6 Prerequisite: Permission of Instructor 
Every graduate student is required to perform 
research work done under the supervision of 
a senior chemical engineering faculty mem- 
ber in the Chemical Engineering Program. 
The thesis must be approved by an examin- 
ing committee appointed by the Department 
Head. 

10.743* Master’s Thesis Research in 
Materials Engineering (0-9)3 
10.746* Master’s Thesis Research In 
Materials Engineering (0-18)6 
Prerequisite: Permission of Instructor 
Every graduate student is required to perform 
research work done under the supervision of 
a senior chemical engineering faculty mem- 
ber in the Chemical Engineering Program. 
The thesis must be approved by an examin- 
ing committee appointed by the Department 
Head. 

10.733 Master’s Project in Chemical En- 
gineering (0-27)9 

Prerequisite: Permission of Department 
Special projects laboratory undertaken by a 
student to expand his/her knowledge in spe- 
cific fields not necessarily related to his/her 
thesis. Content of project, hours assigned 
and supervisor must be approved by the De- 
partment Head. 

10.733* Master’s Project in Materials En- 
gineering (0-27)9 

Prerequisite: Permission of Department 
Special projects laboratory undertaken by a 
student to expand his/her knowledge in spe- 
cific fields not necessarily related to his/her 
thesis. Content of project, hours assigned 
and supervisor must be approved by the De- 
partment Head. 

24.501, 24-502 Graduate Research Semi- 
nar (1-0)1 

Presentation and discussion by faculty, in- 
vited speakers, and qualified graduate stu- 
dents of recent developments in the field of 
nuclear and solar engineering, energy policy 
and the financial and social costs of power. 
Required for all graduate students. Weekly 
meetings. 

24.504 Energy Engineering Workshop 

(3-0)3 

Prerequisite: Permission of Instructor 
A group/individual design project. The de- 
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sign effort will integrate many aspects of the 
student's engineering backgroung, including 
design concepts, technical analyses, econo- 
mic and safety considerations, etc. A formal 
report and oral presentation are required. 

24.505 Reactor Physics (3-0)3 
Prerequisite: Permission of Instructor 
Advanced treatment of several topics in reac- 
tor physics, including cross sections and pro- 
cessing methods, development of transport 
theory, reduction to diffusion theory, and 
analyses of analytical and numerical solu- 
tions of the resultant balance equations. 

24.506 Special Topics in Reactor Physics 
(3-0)3 

Prerequisite: Permission of Instructor 
Potential topics include nodal methods, per- 
turbation theory, transport theory methods, 
data sensitivity and uncertainty analysis, fuel 
management and core optimization methods, 
noise analysis, space-time kinetics, reactor 
control, reactor safety, etc. May be repeated 
since topics vary. 

24.507 Reactor Engineering and Safety 
Analysis (3-0)3 

Prerequisite: Permission of Instructor 
Modeling and analysis of reactor thermal- 
hydraulics and safety systems. Topics in- 
clude nuclear heat generation and transport, 
single and two-phase flow, boiling crisis, and 
safety analysis. 

24.508 Special Topics in Reactor Engi- 
neering (3-0)3 

Prerequisite: Permission of Instructor 
Topics will deal primarily with reactor safety 
issues such as containment analysis, fission 
product release during accidents, probabilis- 
tic risk assessment, core concrete interac- 
tions, and standardized plant design. 

24.509 System Dynamics (3-0)3 
Prerequisite: Permission of Instructor 
Mathematics foundation using the state-vari- 
able approach. Topics include matrix meth- 
ods, Laplace and Fourier transforms, transfer 
functions, frequency response and stability 
analyses, and distributed/lumped parameter 
systems. Applications to thermo-fluid sys- 
tems. 

24.510 Nuclear Fuei Cycle (3-0)3 
Prerequisite: Permission of Instructor 
Discussion of the nuclear fuel cycle, includ- 
ing pre-irradiation, irradiation and post-irra- 
diation steps of the fuel for nuclear reactors. 
Evaluation of the components of the cost of 
electricity produced by a nuclear reactor. 

24.511 Advanced Reactor Concepts (3-0) 
Prerequisite: 24-302 or 24-505 

General characteristics. Breeding cycles and 
plutonium production, neutron balance, 
breeding ratio, and doubling time. Kinetics, 
control and safety, sodium void and Doppler 
coefficients. Design concepts. 

24.512 Criticality Control (3-0)3 
Prerequisite: Permission of Instructor 
Consideration of safe practices in transporta- 
tion, storage, handling, and use of fissionable 
materials. Effects of moderators, reflectors, 
and geometries in thermal, epi-thermal, and 
fast assemblies. Natural and engineered 
safeguards. 


24.514 Waste Management (3-0)3 
Prerequisite: Permission of Instructor 
History of nuclear waste disposal; engineer- 
ing design of disposal systems. Present sta- 
tus of waste and the character and quantities 
of future wastes. Review of disposal con- 
cepts on a generic basis. The national plan 
for waste disposal. 

24.516 Controlled Thermonuclear Fusion 

I (3-0)3 

Prerequisite: Permission of Instructor 
Major approaches to controlled fusion. Fuel 
cycles. Sources and diagnostics. Confine- 
ment. Energy conversion: direct collection, 
electromagnetic-coupling and thermal cycles. 
Fusion blankets. 

24.519 Reactor Operator Training (0- 

6)3 

Prerequisite: Permission of Instructor 
Training, including in-reactor experience and 
topical lectures, as given to Reactor Operator 
Trainees who will undergo Federal testing 
for a Reactor Operator License. 

24.520 Reactor Operator Training 

(3-0)3 

Prerequisite: Permission of Instructor 
Continuation of 24.5 19. Upon completion of 
this course, the student typically will be 
given a simulated Reactor Operator examina- 
tion, including a written test, and oral, test, 
and a controls manipulation test. 

24.521 Fundamentals of Solar Energy 
Utilization (3-0)3 

Prerequisite: Permission of Instructor 
Solar radiation in space and on the surface of 
the earth. Sunshape, intensity and flux: ef- 
fect of location and orientation. Review of 
heat transfer. Opaque and transparent bod- 
ies. Characterization of solar collectors. A 
project is required. 

24.522 Nuclear Materials (3-0)3 
Prerequisite: Permission of Instructor 
Review of metals and metal oxide properties. 
Radiation damage in solids, plastics, ceram- 
ics, electronics, and graphite. Hardening, 
embrittlement, swelling, and creep in metals. 
Damage mechanisms. Shielding materials. 

24.523 Numerical Methods in Engineer- 
ing Analysis (3-0)3 

Prerequisite: Permission of Instructor 
Finite dimensional vector spaces, matrix al- 
gebra, finite difference equations and matrix 
iterative techniques. Applications involving 
the neutron diffusion and heat conduction 
equations. Description of the Monte Carlo 
and response matrix methods. 

24.524 Introduction to Solar Research 
(3-0)3 

Prerequisite: 24-521 or Permission of In- 
structor 

Overview of solar thermal and photovoltaic 
projects and concepts. Solar systems as 
lossy networks. Lessons learned and poten- 
tial for improvement. Fuels and chemicals. 
Direct conversion of solar energy. A project 
is required. 

24.525 Controlled Thermonuclear Fusion 

n (3-0)3 

Prerequisite: 24-516 or Permission of In- 
structor 


Introduction to plasma physics. Particle orbit 
theory. The kinetic equation. Macroscropic 
discripti on- static problems, waves, and insta- 
bilities. The Vlasov equation-microscopic 
instabilities. Transport coefficients. 

24.527 Solar Systems Engineering Com- 
mercial and Industrial (3-0)3 
Prerequisite: Permission of Instructor 
Thermal network modeling, passive design 
tools, photovoltaic systems, solar cooling, 
daylighting, and economics. Experimental 
design and statistical inference. 

24.529 Geothermal Energy (3-0)3 
Prerequisite: Permission of Instructor 
Systematic study of geothermal energy re- 
sources and their distribution. Economics of 
geothermal applications. One type of 
geothermal plant will be studied from con- 
cept through operation. 

24.531/2 Graduate Directed Studies (3-0)3 
Prerequisite: Permission of Instructor 
Individual research projects in a variety of 
topics in nuclear, solar or general energy 
engineering and technology. Emphasis is on 
state-of-the-art research methods in the par- 
ticular field of interest. May be repeated 
with consent of advisor. 

24.533 Windmill Applications (3-0)3 
Prerequisite: Permission of Instructor 
Introduction to the theory and engineering 
analysis of windmills. Included is consider- 
ation of the machine and machine types, the 
tower, energy conversion modes, and eco- 
nomic analysis. Consideration is given to the 
state-of-the-art and existing machines and 
projects are reviewed. 

24.535 Nuclear Instrumentation (1-3)3 
Prerequisite: Permission of Instructor 
Electrical test and measurement techniques 
using oscilloscopes, function generators and 
multimeters. Construction and test of cir- 
cuits in nuclear instrumentation. 

24.537 Lifetime Extension of Nuciear 
Electric Plants (1-3)3 
Prerequisite: Permission of Instructor 
Topics that are currently viewed as relevant 
ing nuclear electric plants will be covered. 
Both technical aspects and governmental 
relicensing requirements will be included. 

The radiation damage occurring to various 
components including the vessel and its 
internals will be thoroughly examined. 

24.539 Math Methods for Engineers(3-0) 3 
Prerequisite: Permission of instructor 
Ordinary and partial differential equations, 
linear algebra, matrix/vector calculus, nu- 
merical methods, introduction to optimiza- 
tion methods, and other topics as time per- 
mits. Computer work with the MATLAB 
package is required. 

24.743 to 24-749 Masters' Thesis 
Prerequisite: Permission of Instructor 
Advanced research related to thesis work. 
24.733 Master’s Project in Energy Engi- 
neering (3-0)3 

Prerequisite: Permission of Instructor 
Advanced research project required of all 
students electing non-thesis option. 
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MASTER OF SCIENCE IN CIVIL 
ENGINEERING 

Graduate study in Civil Engineering is 
an intensive design and planning oriented 
program of instruction at an advanced 
technical level. The program includes 
curricula in the areas of geotechnical en- 
gineering, structural engineering, trans- 
portation engineering, water resources 
and environmental engineering and a 
geoenvironmental option. The program 
permits students to design, in consulta- 
tion with their advisor, a plan of study 
that meets individual goals and career 
objectives. The objectives and philoso- 
phy of each of the curricula and special 
requirements are outlined below. 

Courses are scheduled in the late after- 
noon and evening to provide study op- 
portunities for students with full-time 
employment. However, laboratory 
courses, and research and academic ad- 
visement maybe conducted during usual 
daytime hours. 

General Requirements 

Applicants who satisfy the Graduate 
School admission requirements will be 
assigned to a faculty member who will 
serve as their academic advisor. The 
Master of Science in Engineering degree 
requires the successful completion of 30 
credit hours of class-seminar work at the 
appropriate level, or 24 credit hours with 
at least six hours in preparation of a pub- 
lishable thesis, or 27 credit hours with at 
least three hours in preparation of a 
project report. Students receiving a 
teaching or research assistantship will 
normally be required to submit a publish- 
able thesis. 

Those admitted to graduate study as 
non-degree students may apply for ma- 
triculated status. However, no more than 
9 credits of work completed while in 
non-degree student status or transferred 
from another department or college will 
be used toward a degree. Matriculated 


status is preferred before initial registra- 
tion and is mandatory prior to registra- 
tion for second semester courses. Fac- 
ulty will review a petitioner’s perfor- 
mance in all courses attempted. 

M.S. in Civil Engineering 
(Geotechnical Engineering 
Option) 

The master’s degree program in 
geotechnical engineering encompasses 
soil mechanics theory and its application 
to practical engineering problems in the 
Fields of foundation and soil engineer- 
ing. Course work emphasizes the engi- 
neering behavior of soil, soil property 
determination, and the use of advanced 
soil mechanics theory and soil-structure 
interaction in the solution of soil and 
foundation engineering problems. 

Special Requirements 

A bachelor’s degree in Civil Engineer- 
ing with at least one elementary course 
in each of soil mechanics, statics, 
strength of materials and fluid mechan- 
ics. Students receiving a teaching or 
research assistantship will normally be 
required to submit a publishable thesis, 
subject to the discretion of the supervi- 
sor. 

Core Courses 

All students will be required to com- 
plete: 

14.531 Advanced Soil Mechanics and 
any four of the following: 

14.528 Numerical Methods in 
Geomechanics 

14.529 Engineering with Geosynthetics 

14.530 Deep Foundations 

14.532 Theoretical Soil Mechanics 

14.533 Advanced Foundation Engi- 
neering 

14.534 Soil Dynamics and Earthquake 
Engineering 

14.535 Rock Mechanics and Under 
ground Structures 

14.536 Soil Engineering 

14.537 Experimental Soil Mechanics 

14.538 Soil Behavior 

Elective Courses 

The student is required to complete at 
least four of the following courses: 
14.504 Advanced Strength of Materials 
14.507 Engineering Computation 
14.521 Reliability Analysis in 
Engineering 

14.528 Numerical Methods in 
Geomechanics 
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14.529 Engineering with Geosynthetics 

14.530 Deep Foundations 

14.532 Theoretical Soil Mechanics 

14.533 Advanced Foundation Engi- 
neering 

14.534 Soil Dynamics and Earthquake 
Engineering 

14.535 Rock Mechanics and Under- 
ground Structures 

14.536 Soil Engineering 

14.537 Experimental Soil Mechanics 

14.538 Soil Behavior 

14.550 Numerical Methods in Struc- 
tural Engineering 

14.562 Groundwater Hydrology 
14.581 Engineering Systems Analysis 
14.583 Stochastic Concepts 

M.S. Civil Engineering (Structural 
Engineering Option) 

This area of study presents students 
with advanced concepts and techniques 
which can be applied to the solution of 
complex structural engineering prob- 
lems. 

Special Requirements 

A student seeking an M.S. Eng. in 
Structural Engineering must have a B.S. 
degree in engineering which includes 
senior level courses in analysis of stati- 
cally indeterminate structures and in the 
design of steel and concrete structures. 
Students deficient in these areas must 
take these courses as prerequisites be- 
fore they can take advanced courses. 

Core Courses 

Graduate programs in structural engi- 
neering will be developed to meet the 
needs of the individual. Selected pro- 
gram course content must be approved 
by the graduate coordinator and 
student’s faculty advisor. 

Students must take or show proficiency 
in the following courses: 

14.504 Advanced Strength of Materials 

14.551 Design of Steel Structures 
or 

14.552 Design of Reinforced Concrete 
Structures 

14.556 Finite Element Analysis or 
equivalent 

14.557 Structural Dynamics 


M.S. in Civil Engineering 
(Environmental Engineering 
Options) 

The program offers an opportunity to 
pursue a broad range of interests in the 
fields of environmental and water re- 
sources engineering. The course of study 
is designed to meet an individual 
student’s interests and career goals. Pro- 
grams consist of civil engineering 
courses in water and wastewater treat- 
ment, environmental chemistry, hydrol- 
ogy, hydraulics, air pollution control and 
may include courses from allied disci- 
plines such as biological and health sci- 
ences, environmental studies, chemistry 
and work environment. 

Special Requirements 

Degree program students in environ- 
mental engineering and water resources 
must have a B.S. degree in engineering. 
Undergraduate course deficiencies in se- 
lected areas of study must be completed 
before taking advanced courses. 

Core Courses 

All students are required to complete 
or show proficiency in the following 
courses: 

14.561 Physical and Chemical Treat- 
ment Processes 

14.565 Industrial Waste Treatment Pro- 
cesses 

14.567 Environmental Chemistry I 

14.568 Environmental Chemistry II 
Substitution of one or more of the 

above courses by an elective course is 
permitted if the program coordinator de- 
termines that a student has covered the 
required course material in previously 
taken graduate or undergraduate course 
work. 

Elective Courses 

Individual student programs consist of a 
complement of elective courses usually 
taken from the following list: 

14.521 Reliability Analysis in 
Engineering 

14.562 Groundwater Hydrology 
14.564 Advanced Water Resources 

14.570 Small and Alternative Waste 
Water Treatment 

14.571 Surface Water Quality Modeling 

14.572 Marine and Coastal Processes 

14.573 Municipal, Industrial and Haz- 
ardous Waste Management 

14.574 Air Quality Modeling 
18.501 Wetlands Ecology 
18.505 Glacial Geology 

18.5 10 Water Resources Management 


18.51 1 Environmental Soil Science 

18.512 Geology and Evaluation Tech- 
niques 

18.516 Topics in Geomorphology 

18.517 Soil Physics 

18.523 Air Resources Management 
18.525 Epidemiology for Environmen- 
tal Studies 

18.568 Environmental Chemistry 
Laboratory 

18.571 Air Pollution Phenomenology 

18.572 Energy and the Environment 

18.573 Air Pollution Laboratory 
20.570 Operation and Maintenance in 

Wastewater 

41.601 Engineering Law 
4 1 .690 Legal Aspects of Environmen 
tal Issues 

49.615 Environmental and Natural Re- 
source Economics 

84.519 Environmental Chemistry III 

92.573 Statistics for Environmental 
Studies 

Elective Courses 

Where appropriate to an individual’s 
intended program of study, additional 
courses may be taken from other depart- 
ments throughout the University. 

M.S. In Civil Engineering 
(Transportation Engineering 
Option) 

The program in Transportation Engi- 
neering offers courses encompassing 
planning, design and operations of 
multi-modal transportation facilities. It 
emphasizes the interdisciplinary nature 
of the subject, supplementing engineer- 
ing concepts with techniques from man- 
agement, economics, operations research 
and environmental studies. It is de- 
signed to provide the student with ad- 
vanced technical knowledge for address- 
ing transportation problems in a variety 
of practical situations. Specialization in 
a certain area can be achieved through 
thesis and project work. 

Special Requirements 

Students desiring to enter the graduate 
program in Transportation Engineering 
should have an undergraduate engineer- 
ing degree, or be otherwise prepared in 
mathematics, physical science and engi- 
neering science. Students who have a 
science education but lack an engineer- 
ing background may also be admitted, 
but may be required to take selected 
courses in engineering fundamentals 
before enrolling in advanced courses. 
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Core Courses 

A graduate plan of study will be de- 
signed to meet the professional needs of 
each student; however, at a minimum, 
each student is expected to have com- 
pleted or show proficiency in the follow- 
ing courses: 

14.441 Traffic Engineering 
14.540 Urban Transportation Planning 
14.58 1 Engineering Systems Analysis 
14.583 Stochastic Concepts 
Elective Courses 

14.521 Reliability Analysis in 
Engineering 

14.543 Transportation Systems Analysis 
14.545 Public Transit Planning and 
Design 

14.547 Airport Planning and Design 
14.549 Traffic Flow Theory 
Elective courses from other appropriate 
disciplines such as engineering, manage- 
ment, and pure and applied science may 
be taken to form a coherent program in 
Transportation Engineering. 

M.S. in Civil Engineering 
(Geoenvironmental Option) 

The solution of environmental prob- 
lems related to soil and/or groundwater 
often requires knowledge of both Geo- 
technical and Environmental engineering. 
The GeoEnvironmental program provides 
fundamental training in soil mechanics, 
groundwater hydrology, environmental 
chemistry and soil engineering. Course 
work is offered in each area as well as in 
courses that combine disciplines gener- 
ally required in the solution of complex 
site problems, such as, landfill design, 
remediation of hazardous waste sites, de- 
watering and soil improvement. 

Special Requirements 

A bachelor’s degree in Civil Engineer- 
ing is required, with at least one elemen- 
tary course each in soil mechanics, stat- 
ics, fluid mechanics and chemistry. Un- 
dergraduate course deficiencies in se- 
lected areas must be completed before 
taking advanced courses. 

Core Courses 

14.531 Advanced Soil Mechanics 

14.538 Soil Engineering 
14.562 Groundwater Hydrology 

14.567 Environmental Chemistry I 

14.568 Environmental Chemistry II 
and one from the following list: 

14.529 Engineering with Geosynthetics 
14.533 Advanced Foundation 
Engineering 


14.538 Soil Behavior 

14.537 Experimental Soil Mechanics 

Elective Courses 

14.521 Reliability Analysis in 
Engineering 

14.528 Numerical Methods in 
Geomechanics 

14.529 Engineering with Geosynthetics 

14.530 Deep Foundations 

14.532 Theoretical Soil Mechanics 

14.533 Advanced Foundation 
Engineering 

14.534 Soil Dynamics and Earthquake 
Engineering 

14.535 Rock Mechanics and Under- 
ground Construction 

14.537 Experimental Soil Mechanics 

14.538 Soil Behavior 

14.561 Physical and Chemical Treat- 
ment Process Engineering 
14.564 Advanced Water Resources 

18.522 Municipal, Industrial and Haz- 
ardous Waste Management 

THE FIVE-YEAR B.S./M.S. 
ENGINEERING PROGRAM 

A five-year B.S./M.S. Engineering 
program is available to undergraduates 
with a cumulative grade point average of 
at least 3.0 at the end of their junior year. 
See the front of the catalog for a com- 
plete description. 

Course Descriptions 

14.504 Advanced Strength of Materials 
(3-0)3 

Stress and strain at a point, curved beam 
theory, unsymmetrical bending, shear center, 
torsion of non-circular sections, theories of 
failure, introduction to the theory of elasticity. 
14.507 Engineering Computation (3-0)3 
Advanced software design and implementa- 
tion for engineers. Structured programming 
using a modem language such as C. Theory 
and implementation of advanced data struc- 
tures. Numerical algorithms for systems of 
equations and data manipulation. Emphasis 
on design and implementation of software for 
civil engineering purposes. Prerequisites: 
25.101/102 or equivdent. 

14.521 Reliability Analysis in Engineering 
(3-0)3 

A review of the elementary principles of 
probability and statistics followed by ad- 
vanced topics including decision analysis, 
Monte Carlo simulation, and system reliabil- 
ity. In-depth quantitative treatment in the 
modeling of engineering problems, evaluation 
of system reliability, and risk-benefit decision 
management. Prerequisite: 92.386 or equiva- 
lent. 


14.528 Numerical Methods in 
Geomechanics (3-0)3 
Numerical algorithms for the solution of 
problems in geotechnical engineering. Finite 
element, finite difference, boundary element, 
discrete element methods. Topics include 
solution of linear and nonlinear continuum 
boundary value problems, soil-structure in- 
teraction, flow and consolidation, large-de- 
formation analyses. 

14.529 Engineering with Geosynthetics 
(3-0)3 

Rigorous treatment in the mechanism and 
behavior of reinforced soil materials. Labo- 
ratory and in -situ tests for determining the 
engineering properties of geosynthetics 
(geotextiles, geomembranes, geogrids and 
geocomposites). Design principles and ex- 
amples of geosynthetics for separation, soil 
reinforcement and stabilization, filtration and 
drainage. Prerequisite: 14.431 or 14.531. 

14.530 Deep Foundations (3-0)3 
Design and analysis of deep foundations in- 
cluding: Static and dynamic analyses of 
single piles for vertical and lateral loads, load 
test interpretation, pile group action, dynamic 
measurements during driving and their inter- 
pretation, caissons and low strain integrity 
techniques, wave equation driving analysis 
and load test simulations. Prerequisite: 

14.531 or 14.431. 

14.531 Advanced Soil Mechanics (3-0)3 
Theories of soil mechanics and their applica- 
tion. Drained and undrained stress-strain and 
strength behavior of soils. Lateral earth pres- 
sures, bearing capacity, slope stability, seep- 
age and consolidation. Lab and in situ test- 
ing. Prerequisite: 14.330 or equivalent. 

14.532 Theoretical Soli Mechanics (3-0)3 
Development and solution of the theories 
important in geotechnical engineering. Ana- 
lytical and approximate methods of solution 
including finite element and finite difference. 
Elasticity theory for stress distributions. Up- 
per and lower bound theory applied to retain- 
ing structures and shallow foundations. Soil 
structure interaction. Seepage and consolida- 
tion theory. Prerequisite: 14.330 or 14.531. 

14.533 Advanced Foundation Engineering 
(3-0)3 

Design and analysis of shallow foundations, 
excavations and retaining structures includ- 
ing: site exploration, bearing capacity and 
settlement theories, earth pressures, braced 
and tmbraced excavations, rigid and flexible 
retaining structures, reinforced earth, 
dewatering methods and monitoring tech- 
niques. Prerequisite: 14.431 or 14.531. 

14.534 Soil Dynamics and Earthquake 
Engineering (3-0)3 

Effects of dynamic loading on foundations 
and earth structures. Single and multiple 
degree-of-freedom systems. Modal analysis. 
Basic seismology. Stress-strain and strength 
behavior of soils during cyclic and dynamic 
loading, including liquefaction. Soil amplifi- 
cation. Effect of earthquakes on retaining 
walls and dams. Dynamically loaded foun- 
dations. Prerequisites: 14.531 and 92.231 . 

14.535 Rock Mechanics and Underground 

Structures (3-0)3 

Review of Engineering Geology; rock forma- 
tions, rock types, weathering of rock, folds. 
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faults and their mapping. Intact rock and 
rock mass description and engineering prop- 
erties. Stability and rock slopes. Under- 
ground structures in rock and soil. Prerequi- 
site: 14.531. 

14.536 Soil Engineering (3-0)3 

The study of soil as an engineering material 
and its use in earth dams, road embankments, 
flow control, compacted fills and landfill 
design. Topics include: stability of slopes, 
unconfined flow, drains and filters, soil im- 
provement and the use of geosynthetics. Pre- 
requisite: 14.431 or 14.531. 

14.537 Experimental Soil Mechanics(3-0)3 
Application of testing procedures to the 
evaluation of soil type and engineering prop- 
erties. Testing for classification, permeabil- 
ity, consolidation, direct and triaxial shear 
and field parameters. The technical proce- 
dures are followed by data analysis, evalua- 
tion and presentation. Critical examination 
of standard testing procedures, evaluation of 
engineering parameters, error estimation and 
research devices. Prerequisite: 14.531. 

14.538 Soil Behavior (3-0)3 
Study of the physico-chemical and mechani- 
cal behavior of soil. Topics include: soil 
mineralogy, formation, composition, con- 
cepts of drained and undrained stress-strain 
and strength behavior, frozen soils. Prereq- 
uisite: 14.531. 

14.540 Urban Transportation Planning 

(3-0)3 

Basic principles of urban transportation plan- 
ning. Characteristics of urban travel; charac- 
teristics of urban transportation systems. 

Data collection; analysis of travel demand; 
analysis of system performance. Project 
evaluation; project implementation. 

14.543 Transportation Systems Analysis 
(3-0)3 

Demand, supply and equilibrium in 
multimodal transportation systems. Analysis 
of transportation decisions; searching for 
optimal design strategies. 

14.545 Public Transit Planning and De- 
sign (3-0)3 

Role of public transit; transit system design 
and operating characteristics including acces- 
sibility, speed, capacity, headway and termi- 
nal layout and operation; developments in 
transit technology. 

14.547 Airport Planning and Design 

(3-0)3 

Planning, locating and designing airport fa- 
cilities; airport financing; air traffic control; 
aircraft characteristics; estimation of aero- 
nautical demand; site selection and environ- 
mental effects; planning and design of termi- 
nals and heliports. 

14J549 Traffic Flow Theory (3-0)3 
Microscopic and macroscopic models of traf- 
fic flows on transportation facilities. Levels 
of service and quality of service as influ- 
enced by physical design aspects and opera- 
tional control measures. 

14.551 Design of Steel Structures (3-0)3 
Elastic and plastic design of structural steel 
systems, residual stresses, local buckling, 
beam-columns, torsion and biaxial bending, 
composite steel-concrete members, load and 
resistance factor design. 


14.552 Design of Reinforced Concrete 

Structures (3-0)3 

Review of strength design methods for flex- 
ure and shear, anchorage, torsion, deep 
beams, slender columns and beam columns, 
deflections, slabs and walls. 

14.553 Wood Structures (3-0)3 
Review of properties of wood, lumber, glued 
laminated timber and structural-use panels. 
Review of design loads and their distribution 
in wood-frame buildings. Design of wood 
members in tension, compression and bend- 
ing; design of connections. 

14.554 Prestressed Concrete Design 
(3-0)3 

An introductory course in the analysis and 
design of prestressed concrete structures. 
ACI/PCI Code applications. 

14.556 Finite Element Analysis (3-0)3 
Direct and variational methods are used to 
derive equations for structural elements. 
Static and dynamic problems are analyzed. 

14.557 Structural Dynamics (3-0)3 
Analysis of typical structures subjected to 
dynamic force or ground exitation using di- 
rect integration of equations of motion, 
modal analysis and approximate methods. 

14.558 Experimental Methods 

Topics covered include: Modeling theory and 
similitude requirements; model fabrication 
and loading, experimental stress analysis, 
sensor theory and use, and computer-based 
data acquisition and control. 

14.559 Advanced Projects In Structural 
Engineering (3-0)3 

Studies of topics of special interest and need 
of the students in structural analysis and/or 
design. 

14.561 Physical Chemical Treatment Pro- 
cesses (3-0)3 

Theories of physical chemical treatment pro- 
cesses and the laboratory (or pilot plant) 
techniques necessary to obtain design. Treat- 
ment processes for natural waters, domestic 
wastes, and industrial wastes. 

14.562 Groundwater Hydrology (3-0)3 
Well hydraulics for the analysis of ground- 
water movement. A review of the processes 
of diffusion, dispersion, sorption, and retar- 
dation as related to the fate and transport of 
organic contaminants in groundwater sys- 
tems. Groundwater contamination 
remediation techniques are discussed. 

14.564 Computer Hydraulics and Hydrol- 
ogy (3-0)3 

Advanced course in civil engineering hy- 
draulics and hydrology. Development of 
skills and familiarization with pressure con- 
duit and open channel hydraulic models and 
Corps of Engineer and Soil Conservation 
Services, hydrologic programs. 

14.565 Industrial Waste Treatment Pro- 
cesses (3-0)3 

An introduction to the unit operations most 
commonly encountered in industrial waste 
treatment. Specific industrial applications 
will be stressed after an understanding of 
each unit operation has been developed. 

14.567 Environmental Chemistry I (3-0)3 
The chemistry of natural waters and of water 
and wastewater treatment. Dilute aqueous 
solution chemistry of acid-base reactions and 


complex formation. Emphasizes chemical 
equilibrium. Foundation for environmental 
studies. 

14.568 Environmental Chemistry II (3-0) 
Environmental transport of organic chemicals 
and atmospheric gases in air, water and soil 
systems. The kinetics of mass transfer from 
an equilibrium perspective across environ- 
mental interfaces. 

14.569 Advanced Projects In Water Re- 
sources (3-0)3 

Studies of topics of special interest and need 
of students in environmental engineering and 
water resources design. 

14.570 Small and Alternative Waste Water 

Treatment (3-0)3 

A design oriented course covering subsurface 
disposal, surface systems disposal, 
nonconventional collection systems and plan- 
ning approaches. 

14.571 Surface Water Quality Modeling 

(3-0)3 

Theory and application of surface water qual- 
ity modeling will be combined interactively 
throughout the course. Data from a stream 
will be utilized in order to bring a public do- 
main model into operation. 

14J572 Marine and Coastal Processes 
(3-0)3 

The lectures and field trips will integrate con- 
sideration of specific aspects into a cohesive 
body of knowledge of processes at the shore 
face, distribution of sediments over time and 
space, interaction of engineering projects with 
the environment, field techniques for data 
collection and project investigations. 

14.573 Municipal, Industrial and Hazard- 
ous Waste Management (3-0)3 
Characterization, handling and disposal of 
municipal, industrial and hazardous wastes. 
Technologies such as landfills, recycling, in- 
cineration and composting are examined. 

14.574 Air Quality Modeling (3-0)3 

This course will focus on computer applica- 
tion of air dispersion models. A basic under- 
standing of the processes governing air pollu- 
tion is desirable but not essential. Students 
will be expected to exercise gaussian plume 
models developed by the U.S. Environmental 
Protection Agency; in addition, spreadsheet 
calculations will be used for some analyses. 
14.581 Engineering Systems Analysis 
(3-0)3 

Methods of operations research, management 
science and economic analysis used in the 
design, planning and managing of engineering 
systems. 

14.583 Stochastic Concepts (3-0)3 
Effects of uncertainty in engineering design 
and decision making. Emphasis on practical 
applications of mathematical principles and 
tools of probability and statistics to problems 
in civil engineering. 

14.651 Special Topics In Civil Engineering 

(3-0)3 

Course content and credits to be arranged with 
instructor who agrees to direct the student. 
14.733 Master’s Project In Civil Engineer- 
ing (3-0)3 

14.743,6 Master’s Thesis In Civil Engineer- 
ing (3-0)3, (6-0)6 
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Master of Science in 

Environmental 

Studies 

Graduate Coordinator 
William B Moeller 

Professor of Civil Engineering; B.S., 
Villanova University; M.S„ Ph.D., Uni- 
versity of Connecticut, P.E. 

Faculty Associated with the 
Environmental Studies Program: 

Eugene F. Barry, Professor of Chemis- 
try; B.S., Villanova University; Ph.D., 
University of Rhode Island. 

Clifford J. Bruell, Associate Professor 
of Civil Engineering, B.S., Lowell 
Technological Institute; M.S., Univer- 
sity of Lowell; Ph.D,, University of 
Connecticut. 

Michael J. Ellenbecker, Professor of 
Work Environment; B.S.E.E., Univer- 
sity of Minnesota; M.S.E.E., University 
of Wisconsin; M.S., Sc.D., Harvard 
University. 

Dan S. Golomb, Associate Professor of 
Civil Engineering, M.Sc., Ph.D., He- 
brew University, Jerusalem. 

Jesse Y. Harris, Professor of Physics/ 
Radiological Sciences; B.S., M.S., 
Ph.D., Rutgers-The State University. 
Charles Levenstein, Professor of Work 
Environment, B.S., New York State 
School of Industrial and Labor Rela- 
tions; M.S., Harvard School of Public 
Health; Ph.D., Massachusetts Institute 
of Technology. 

John C. Mallett, Professor of Biologi- 
cal Sciences; B.S., College of the Holy 
Cross; M.S., Ph.D., University of 
Rhode Island. 

Charles R. Ott, Professor of Civil En- 
gineering; B.S., M.S., Ph.D., University 
of Washington. 

Donald S. Pottle, Associate Professor 
of Engineering Technology; B.S., M.S., 
Northeastern University, P.E. 

David K. Ryan, Assistant Professor of 
Chemistry, B.S., Lemoyne College, 
Ph.D., University of New Hampshire. 
Burton A. Segall, Professor of Civil 
Engineering; B.C.E., Polytechnic Insti- 
tute of Brooklyn; M.S., M.P.H., Uni- 


versity of North Carolina; Ph.D., New 
York University, P.E. 

MASTER OF SCIENCE DEGREE 
PROGRAM 

This interdisciplinary program offers a 
Master of Science in Environmental 
Studies with a thesis or a non-thesis 
track. Enrollment in the program is 
open to individuals with a baccalaureate 
degree in technology, biology or a 
physical science. Others may be admit- 
ted with the approval of the Graduate 
Coordinator. Such students may make 
up course prerequisite deficiencies while 
in the program, although those credits 
will not count toward the total required 
for the master’s degree. Frequently, stu- 
dents entering the program are required 
to take a number of undergraduate 
courses to develop analytical skills and 
to prepare for advanced level course 
work. Undergraduate courses may in- 
clude calculus, statistics, chemistry, 
computer programming or courses de- 
signed to develop problem-solving 
skills. Course requirements are deter- 
mined by discussion with the Program 
Coordinator. 

The thesis track requires completion 
of an approved program of study involv- 
ing a minimum of 27 credits of core 
courses and electives, and 6 credits of 
thesis, consisting of laboratory research 
or scholarly investigation, for a total of 
33 credits. Students may only register 
for thesis research with the prior ap- 
proval of a thesis advisor. The thesis 
work is to be guided by a principal advi- 
sor who is a member of the University 
of Massachusetts Lowell faculty and by 
two additional committee members, at 
least one of whom must be a member of 
the faculty. Committee selection and the 
thesis topic are subject to the approval of 
the graduate coordinator. 

The non-thesis track requires comple- 
tion of an approved program of study 
involving 33 credits of core courses and 
electives. 

All individual programs of study must 
include the core courses listed below. 

Core Courses 

18.5 10 Water Resources Management 
18.527 Environmental Law 
18.523 Air Resources Management 

or 

18.571 Air Pollution and Its Control 


Elective Courses 

Individual student programs consist of 
a complement of elective courses usu- 
ally taken from the following list: 

14.561 Physical and Chemical Treat- 
ment Processes 

14.562 Groundwater Hydrology 

14.564 Advanced Water Resources 

14.565 Industrial Waste Treatment 

14.567 Environmental Chemistry I 

14.568 Environmental Chemistry II 

14.570 Small and Alternative Waste- 
water Treatment 

14.57 1 Surface Water Modeling 

14.572 Marine and Coastal Processes 

14.573 Municipal, Industrial and Haz- 
ardous Waste Management 

14.574 Air Quality Modeling 
18.501 Wetlands Ecology 
18.505 Glacial Geology 

18.51 1 Environmental Soil Science 

18.512 Geology and Evaluation Tech- 
niques 

18.516 Topics in Geomorphology 

18.517 Soil Physics 

18.525 Epidemiology for Environmen- 
tal Studies 

18.568 Environmental Chemistry 
Laboratory 

18.571 Air Pollution Phenomenology 

18.572 Energy and the Environment 

18.573 Air Pollution Laboratory 
18.580 Implementation of Environ- 
mental Policy 

20.570 Operation and Maintenance in 
Wastewater Treatment 
41.601 Engineering Law 
41.690 Legal Aspects of Environmen- 
tal Issues 

49.615 Environmental and Natural Re- 
source Economics 

84.519 Environmental Chemistry III 

92.573 Statistics for Environmental 
Studies 

Ph.D. PROGRAM IN CHEMISTRY - 
ENVIRONMENTAL STUDIES 
OPTION 

A Ph.D. in Chemistry with an option 
in Environmental Studies is offered 
jointly by the Department of Chemistry 
and the Department of Civil Engineer- 
ing. The program is described in detail 
in the Chemistry Department section of 
this catalog. 
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Course Descriptions 


18.501 Wetland Ecology (3-0)3 
Types, characteristics and definitions, func- 
tions and values, regulation and managment 
of wetlands; with due regard given to geol- 
ogy, soils and hydrology, and biological/eco- 
system alterations. 

18.505 Glacial Geology (3-0)3 
The course will examine how study of nature, 
origin and history of glacial events can allow 
the residual soils and landforms to be dealt 
within a meaningful comprehensive manner 
in investigations of groundwater, environmen- 
tal and engineering problems. 

18.510 Water Resources Management 
(3-0)3 

Concepts and methodologies of hydrology, 
constraints and objectives of water resources 
management, and the interrelationship be- 
tween hydrologic and managerial components 
of water resource issues. Case studies are 
reviewed and discussed. 

18.511 Environmental Soil Science (3-0)3 
Discussion of physical, chemical and biologi- 
cal soil properties in relation to environmental 
issues. Principles of soil physics, soil miner- 
alogy, soil formation and classification, soil 
fertility, soil management and mineralogy. 
Role of soils in agronomic systems, wastewa- 
ter disposal, and wetland delineation. Impact 
of land use and associated practices on soil 
pollution and related water quality issues. 
Prerequisite: introductory chemistry. 

18.512 Geology and Evaluation Tech* 
niques (3-0)3 

The course will examine the application of 
techniques such as seismic, resistivity, and 
gravinometric testing for the analysis and 
evaluation of various geologic conditions. 
18.516 Topics in Geomorphology (3-0)3 
A study of selected physical and chemical 
processes at work on the earth’s surface 
which result in the formation and develop- 
ment of landforms. Emphasis is placed on 
understanding processes and the application 
of that knowledge to environmental problems. 
18317 Soil Physics (3-0)3 
Physcial properties of soils and how they re- 
late to the movement of water, solutes, and 
contaminants in saturated and unsaturated 
soils. Methods of measuring and characteriz- 
ing physical properties of soils. Applications 
to environmental problems, including land- 
based disposal systems, hazardous waste site 
investigation and remediation, and soil-water 
management. 

18323 Air Resources Management (3-0)3 
Air pollutants, their sources, emission rates, 
ambient concentrations, effects on health, 
animals and vegetation including aquatic life. 
The Clean Air Act, National Ambient Air 
Quality Standards, New Source Performance 
Standards, Prevention of Significant Deterio- 
ration. Monitoring at emission sources and in 
the ambient; exceedances and enforcement. 

Air pollution modeling as a tool of permitting 
and enforcement. Emission control technolo- 
gies and strategies. Local, regional and global 
air resources management. 


18325 Epidemiology for Environmental 
Studies (3-0)3 

The study of the distribution and determi- 
nants of disease in human population and 
how these diseases are disseminated by envi- 
ronmental changes. The methods used in 
conducting epidemiological investigations 
including descriptive analytical and experi- 
mental studies, patient care and cohort stud- 
ies. 

18327 Environmental Laws (3-0)3 
The large body of law which has developed 
since the early 1960’s is examined in consid- 
erable detail. Federal laws relating to the 
environment, particularly with the Environ- 
mental Protection Agency and the Occupa- 
tional Safety and Health Acts. State and lo- 
cal laws and ordinances are discussed where 
pertinent. 

18368 Environmental Chemistry Labora- 
tory (3-0)3 

Wet chemistry and instrumental techniques 
for the analysis of waters and wastewaters. 
Instrumental methods include atomic absorp- 
tion spectroscopy, gas chromatography and 
potentiometric methods. 

18371 Air Pollution Phenomenology 
(3-0)3 

Air pollutants: their sources, emission rates, 
ambient concentrations and trends. National 
and international standards for emissions and 
ambient concentrations. Air pollution me- 
teorology: atmospheric structure and dynam- 
ics. Air pollutant dispersion and transport. 
Photo-oxidant pollutants: precursors and 
products. Particular matter: primary and 
secondary particles, their dispersion, trans- 
port and deposition on a local and regional 
scale, including regional haze (visibility im- 
pairment). Acid deposition: precursors and 
products, their transport, dispersion, dry and 
wet deposition. Global air pollution, e.g. 
stratospheric ozone depletion and greenhouse 
effect. 

18372 Energy and the Environment 

(3-0)3 

Laws that govern the conversion of energy 
from one form to another. Flow of energy in 
our present industrial society from extraction 
through transport and conversion to end use. 
Electricity: generation from fossil fuel, . 
nuclear, hydro, solar and other sources; its 
distribution and end use. Air, water and soil 
pollution from all sources of energy on a 
local, regional and global scale. Ameliora- 
tion of environmental effects by emission 
control, fuel switching, renewable energy 
and conservation. 

18373 Air Pollution Laboratory (1-4)3 
Instruments and apparatus applied to moni- 
toring and chemical analysis of air pollutants, 
gaseous and particles (aerosols). Physico- 
chemical fundaments of air pollutant moni- 
toring and analysis. Standard monitoring of 
“criteria” pollutants (CO, 0 3 , NO^, SO , total 
hydrocarbons, size-fractioned particles) and 
other pollutants (lead and other metal vapors, 
speciated organic compounds). Analytical 
techniques (gas chromatography, chemilumi- 
nescence, mass -spectrometry, flame ioniza- 
tion, atomic and molecular emission and ab- 
sorption spectroscopy). Data collection, 
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archiving and analysis. Use of data in air 
pollution modeling. 

18380 Implementation of Environmental 
Policy (3-0)3 

Development and analysis of information on 
policy issues; development of strategies for 
implementation. Case studies, practitioner 
seminars and student projects employed. 
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Department of Electrical Engineering 


DEPARTMENT OF 

ELECTRICAL 

ENGINEERING 

Department Head 
Bodo W. Reinisch 

Professor; B.S., M.S., University of 
Freiburg; Ph.D., Lowell Technological 
Institute. 

M.S. Eng. Program Coordinator 
F. Ross Holmstrom 

Professor: B .S . , Uni versi ty of Wash- 
ington; M.S., Ph.D., Stanford Univer- 
sity. 

Doctoral Program Coordinator 
Dikshitulu Kalluri 

Professor; BE, Andhra University; 
M.S., University of Wisconsin; 
D.I.I.Sc., Indian Institute of Science; 
Ph.D., University of Kansas. 

Faculty 

Francesco L. Bacchialoni, Associate 
Professor; Doth Ing., University of 
Genoa. 

Roger H. Baumann, Professor; S.B., 
S.M., Massachusets Institute of Tech- 
nology; Sc.D., University of Paris. 
Sidney A. Bowhill, Professor; B.A., 
M.A., Ph.D., Downing College, Cam- 
bridge University. 

Ronald D. Brunelle, Associate Pro- 
fessor; B.S., M.S., Lowell Techno- 
logical Institute; PJE. 

George P. Cheney, Associate Profes- 
sor; B.S., M.S., Lowell Technological 
Institute. 

Donn A. Clark, Associate Professor; 
B.S., Pennsylvania State University; 
M.S., Northeastern University; P.E. 
Robert J. Dirkman, Associate Profes- 
sor; B.S., Tufts University; S.M., 
Massachusetts Institute of Technology. 
Michael A. Fiddy, Professor, B.Sc„ 
Ph.D., University of London. 
Alexander Khazan, Professor; M.S., 
Moscow University; Ph.D., Moscow 
Engineering Institute. 

Venkatarama Krishnan, Professor; 
B.S., B.S., Madras University; Banaras 
Hindu University; M.S.E., Princeton 
University; Ph.D., University of Penn- 
sylvania. 


Walter S. Kuklinski, Associate Pro- 
fessor, B.S., Lowell Technological 
Institute; M.S. , Ph.D., University of 
Rhode Island. 

E. Russell Laste, Jr., Professor: B.S., 
M.S. .Northeastern University; Ph.D., 
Worcester Polytechnic Institute. 

J. Robert Lemieux, Associate Profes- 
sor; B.S., M.S., Lowell Technological 
Institute. 

John P. Leonard, Associate Profes- 
sor; B.S., Lowell Technological Insti- 
tute; M.S., Northeastern University. 
Jerome M. Lavine, Associate Profes- 
sor; A.B., A.M., Ph.D., Harvard Uni- 
versity. 

Joseph B. Milstein, Associate Profes- 
sor; B.S., California Institute of Tech- 
nology; MB A, University of Mary- 
land; Ph.D., Polytechnic Institute of 
New York. 

Samson Mil’shtein, Professor; B.S., 
M.S., State University of Odessa, 
USSR; Ph.D., University of Jerusalem, 
Israel. 

Paul J. Murphy, Associate Professor; 
B.S., Northeastern University; S.M., 
Massachusetts Institute of Technol- 
ogy- 

Kanti Prasad, Associate Professor; 
B.Sc., Agra University; B.E., Univer- 
sity of Roorkee; Ph.D., University of 
South Carolina; P.E. 

Tenneti C. Rao, Associate Professor; 
B.S., Andhra University; B.S., ME, 
Ph.D., Indian Institute of Science, 
Bangalore. 

H. James Rome, Associate Professor; 
B.S., M.S., University of Michigan; 
Ph.D., University of Pennsylvania. 
Charles R. Rupp, Associate Profes- 
sor; B.S., Rose Hulman Institute of 
Technology; M.S.E.E., M.S.C.S., 
Rennselaer Polytechnic Institute; 
Ph.D., University of Massachusetts. 
Ziyad M. Salameh, Professor; B.S., 
Moscow Power Engineering Institute, 
USSR; M.S., Ph.D., University of 
Michigan. 

Gary S. Sales, Associate Professor; 
B.S., Brooklyn College; M.S., Ph.D., 
Pennsylvania State University. 
Stephen J. Spurk, Associate Profes- 
sor; B.S., Merrimack College; M.S., 
University of New Hampshire. 


Charles Thompson, Associate Pro- 
fessor, B.S., New York University; 
M.S., Polytechnic Institute of New 
York; Ph.D., Massachusetts Institute 
of Technology. 

Anh Tran, Associate Professor; 

B.S., National Taiwan U.;M.S., 
Ph.D., University of Rhode Island. 
David P. Wade, Associate Professor; 
B.S., Lowell Technological Institute; 
M.S., Northeastern University. 

Fahd G. Wakim, Associate Profes- 
sor; B.S., American University of 
Beirut; M.A., Ph.D., University of 
Texas. 

Jay A. Weitzen, Professor; B.S., 
M.S., Ph.D., University of Wiscon- 
sin, Madison. 

A. David Wunsch, Associate Profes- 
sor; B.E.E., Cornell University; 

S.M., Ph.D., Harvard University. 


Areas of Study and Degrees 

The Department offers graduate 
courses in the following Disciplinary 
Areas: 

Digital Circuits & Systems & Com- 
puters 

Electromagnetics 
Power & Electromechanics 
Semiconductors & Microelectronics 
Communication and Control Systems 

Graduate thesis research currently is 
under way in the following technical 
areas, many of which fall across the 
boundaries of the disciplinary areas 
listed above: 

Advanced Computation 
Digital Design 
Digital Systems 

Electromagnetics and Wave Propaga- 
tion 

Electrooptics, Optics, and Optical In 
formation Processing 
Information and Communications 
Micro-and Minicomputer Applica- 
tions 

Microwave Devices, Circuits and Sys- 
tems 

Power Apparatus and Systems 
Semiconductors and Microelectronics 
Signal and Image Processing 
VLSI Circuits and Systems 
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The Department awards the following 
graduate degrees: 

M.S. Eng. in Electrical Engineering 

M.S. Eng. in Computer Engineering 

M.S. Eng. in Systems Engineering 

D. Eng. in Electrical Engineering 

MASTER OF SCIENCE IN 
ENGINEERING PROGRAMS 

M.S. students are strongly encouraged 
to undertake an M.S. thesis. A master’s 
degree will be awarded upon satisfactory 
completion of 30 credit hours of study in 
the thesis track of which the thesis pro- 
vides 6 credit-hours. Thirty-three credit 
hours of study are required in the non- 
thesis track, including the 3 credit hour 
seminar course 16.700 or advanced 
project course 16.733. Students may 
pursue the Opto-Electronics Option in 
the M.S. programs in Electrical Engi- 
neering or Systems Engineering. 

B.S./M.S. PROGRAM 

The five year B.S./M.S. program is 
available in all three M.S. programs to 
undergraduates with a cumulative grade 
point average of at least 3.0 at the end of 
their junior year. Students must apply 
for this program no later than the end of 
their junior year. See description in the 
front of this catalog. 

Admission to the M.S. Eng. 
Programs in Electrical, 

Computer and Systems 
Engineering 

Applicants must submit the applica- 
tion materials supplied by the Graduate 
School as well as the official score re- 
port for the Graduate Record Examina- 
tion Aptitude Test The TOEFL exam is 
required of students from abroad whose 
native language is not English. 

M.S. ENG. PROGRAM IN 
ELECTRICAL ENGINEERING 

Applicants to the M.S. Eng. program 
in Electrical Engineering should have 
received a B.S.E.E. or equivalent degree 
with acceptable quality undergraduate 
work from an accredited college or uni- 
versity. Students lacking the B.S.E.E. 
who hold a bachelor’s degree in physical 
science, mathematics, computer science, 
or engineering must have a knowledge 
of circuit theory, and must have com- 
pleted the following courses (and the 
prerequisites for these courses as re- 
quired) at UMass Lowell, or equivalent 
courses at another recognized college/ 


university where they are offered as part 
of a B.S.E.E. curriculum. Credits are 
indicated in parentheses. 

16.217 Microcomputer Operations and 
Programming (4) 

16.265 Logic Design (4) 

16.362 Signals and Systems (3) 

16.365 Electronics (3) 

16.311 Electronics Lab I (2) 

16.413 Linear Feedback Systems (3) 
16.461 Electromagnetic Theory II (3) 

M.S. PROGRAMS IN COMPUTER 
ENGINEERING AND SYSTEMS 
ENGINEERING 

To be eligible for admission to the 
master’s degree programs in Computer 
Engineering or Systems Engineering, the 
applicant must have received a 
bachelor’s degree or equivalent in a 
physical science, computer science, 
mathematics or an engineering disci- 
pline, from an accredited college or uni- 
versity, with acceptable quality under- 
graduate work. 

The following undergraduate areas of 
study are prerequisites for the M.S. Eng. 
program in Computer Engineering. 
Credits are indicated in parentheses. 
Calculus (6) 

Advanced Mathematics (6) 

Circuit Theory, Electronics and Associ- 
ated Laboratory (9) 

Combinational & Sequential Logic De- 
sign and Laboratory (4-6) 

FORTRAN, Pascal, or C (3) 
Microcomputer Operations and Pro- 
gramming (3) 

Academic Advisor 

Each graduate student admitted to the 
Electrical Engineering Department is 
assigned an academic advisor who will 
assist him or her in the selection of 
courses and who will develop with the 
student a program which will meet his or 
her requirements for the desired degree. 


M.S. Eng. in Electrical 
Engineering Requirements 

Electrical Engineering Core 
Requirement 

The objective of the the core require- 
ment is to guarantee broad analytical 
strength for the M.S. student. To fulfill 
the core requirements students must take 
three of the following courses: 

16.503 Solid State Physical 
Electronics I 

16.507 Electromagnetics I 

16.508 Quantum Electronics for 
Engineers 

16.509 Linear Systems Analysis 
16.513 Control Systems 

16.520 Computer-Aided Engineering 
Analysis 

16.561 Computer Architecture & 
Design 

16.584 Probability and Random 
Processes 

M.S. Eng. Concentrations 

The purpose of the concentration is to 
guarantee depth in one technical area of 
Electrical Engineering. A list of concen- 
trations and the courses in them can be 
obtained from the E.E. Department’s 
Graduate Office. Concentrations have 
been established in each of the 
department’s disciplinary and technical 
areas. Each concentration lists four 
graduate courses. Completion of a spe- 
cific concentration is not mandatory. 

The course listings in the concentrations 
serve as a starting point for establishing 
a program of study in consultation with 
the student’s academic advisor to meet 
his/her educational objectives. It is ex- 
pected that the courses comprising the 
concentration will complement the work 
the student will undertake in fulfillment 
of the research requirement. 

M.S. Eng. Research Requirement 

The research requirement may be ful- 
filled by completion of an M.S. Thesis, 
including registration for six credits of 
16.743/746 - M.S. Thesis Research, oral 
defense of the thesis and submission of 
the written document Alternatively, the 
student may complete an M.S. Project, 
including registration for the course 
16.733 - Advanced Project, oral defense, 
and submission of the written document. 
If the student chooses not to pursue the 
M.S. project, he or she may instead elect 
to complete the three credit seminar 
course (16.700). 
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M.S. Eng. Credit Requirements 

Besides the M.S. Thesis (6 credits), 
students in the thesis track must com- 
plete an additional 24 credits of accept- 
able graduate-level course work. These 
generally will include 9 core credits, 9 
concentration credits, and 6 credits of 
acceptable graduate electives. 

A student who completes 16.733 - Ad- 
vanced Project (3 credits) or 16.700 - 
Seminar (3 credits) additionally must 
complete 30 credits of acceptable gradu- 
ate-level work. These generally will 
include 9 core credits, 12 concentration 
credits, and 9 credits of acceptable 
graduate electives. 

Opto-Electronics Option 

The Opto-Electronics Option is of- 
fered in cooperation with the Depart- 
ment of Physics, and may be pursued by 
students enrolled in the M.S. Eng. pro- 
grams in Electrical or Systems Engineer- 
ing. This option contains required and 
recommended courses designed to pro- 
vide a fundamental background in opti- 
cal devices and systems, as well as in 
optical physics and in the electro-optical 
properties of materials. A student may 
specialize in subjects that focus on one 
of three areas: 

Application of optics in telecommuni- 
cation processing 

Electrooptic phenomena and laser 
physics 

Fabrication and analysis of new 
electrooptic materials 

In addition to the core courses, stu- 
dents pursuing this option must take 
16.568 - Electrooptic Systems, and at 
least two of the following courses: 
16.532, 16.535, 16.583, 16.603, 16.607, 
16.608, 16.610, 80.547, 80.539, 80.540, 
80.551,80.631,95.631, 16.722 
(Electromagnetics of Materials for Opti- 
cal Engineering). 

Students electing this option are en- 
couraged to pursue M.S. Thesis re- 
search. Active areas of research include 
optical information processing and com- 
puting at the component and system 
level. 


M.S. in Computer Engineering 

Requirements 

Computer Engineering Core 

Courses 

16.501 Discrete Algebras 
or 

91.500 Fundamental Models 
(Comp. Sci. Dept.) 
or 

92.580 Combinatorics (Math Dept.) 
16.561 Computer Architecture and 
Design 

16.563 System Programming 

Thesis Track Course 
Requirements 

In addition to the core courses, the 
thesis track student must complete six 
credits of 16.743/746 - M.S. Thesis Re- 
search; 16.574 - Advanced Logic De- 
sign, or 16.665 - Digital Function Analy- 
sis, and four additional graduate courses 
in a program of study determined in con- 
junction with the thesis advisor. 

Non-Thesis Track Course 
Requirements 

In addition to the three core courses, 
the non-thesis track student must com- 
plete the requirements of the Digital De- 
sign Concentration or Digital Systems 
Concentration. 

Digital Design Concentration 

16.502 VLSI Design 

16.574 Advanced Logic Design 
16.665 Digital Function Analysis 

16.674 Digital Processor Design 
16.676 Digital Design Laboratory 
16.602 Advanced VLSI Design 

or 

16.675 Advanced Digital Devices 
16.700 Seminar 

or 

16.733 Advanced Project 
xx.xxx One elective graduate course 

Digital Systems Concentration 

16.574 Advanced Logic Design 
or 

16.665 Digital Function Analysis 
16.700 Seminar 
or 

16.733 Advanced Project 
xx.xxx Six elective graduate courses 
from an approved list 


M.S. Eng. in Systems Engineering 
Requirements 

The master’s student in Systems Engi- 
neering may be required to make up or 
otherwise fulfill undergraduate prerequi- 
sites to certain graduate courses in his or 
her program of study; graduate credit will 
not be awarded for such courses.. 

DOCTOR OF ENGINEERING 
PROGRAM 

Objective 

The goal of the Doctor of Engineering 
Program is to develop decision-making, 
research-oriented engineers with the abil- 
ity to produce new engineering knowl- 
edge. The program includes advanced 
graduate coursework in electrical engi- 
neering and allied subjects, a sequence of 
specialized courses in engineering man- 
agement, and research culminating in a 
doctoral dissertation. The Doctor of En- 
gineering degree requires completion of 
90 semester hours of academic credit be- 
yond the Bachelor of Science degree. A 
typical program consists of the following: 


E.E. Core Courses 

9 

credits 

Concentration Courses 

12 

credits 

Thesis 

30 

credits 

Engineering Management 

15 

credits 

Exec. Tech. Forum 

3 

credits 

Additional Coursework 

21 

credits 

Total 

90 

credits 


The fifteen credit management curricu- 
lum of the Doctor of Engineering pro- 
gram is described in detail in the College 
of Management section. 

Admission Requirements 

Applicants must have a B.S. or M.S. 
degree in Electrical Engineering or its 
equivalent from a recognized college or 
university with an acceptable quality of 
prior academic work. Applicants must 
submit official transcripts of all prior un- 
dergraduate and graduate courses. Each 
applicant must submit an official report 
of Graduate Record Examination scores 
for verbal, quantitative, and analytical 
examinations. The TOEFL exam is re- 
quired for students from abroad whose 
native language is not English. 
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Transfer Credit 

Up to 24 semester credits in graduate 
engineering courses are transferable to 
the doctoral program upon approval by 
the EE Department’s Doctor of Engineer- 
ing Committee. 

Electrical Engineering Core 
Requirement 

To fulfill the Core requirements stu- 
dents must take three of the following 
courses: 

16.503 Solid State Physical Electronics 

16.507 Electromagnetics I 

16.508 Quantum Electronics for 
Engineers 

16.509 Linear Systems Analysis 
16.513 Control Systems 

16.520 Computer-Aided Engineering 
Analysis 

16.561 Computer Architecture & 

Design 

16.584 Probability and Random 
Processes 

Doctor of Engineering 
Concentrations 

The purpose of the concentration is to 
guarantee depth in one technical special- 
ization of Electrical Engineering. A list 
of concentrations and the courses in them 
can be obtained from the E.E. Depart- 
ment's Graduate Office. Concentrations 
have been established in each of the 
Department’s disciplinary and technical 
areas. Each concentration lists four 
graduate courses. Completion of a con- 
centration is mandatory. The course list- 
ing in the concentrations serves as a start- 
ing point for establishing a program of 
study in consultation with the student’s 
academic advisor to meet his/her educa- 
tional objectives. It is expected that the 
courses comprising the concentration 
will complement the work the student 
will undertake in fulfillment of the re- 
search requirement 

Research Requirement and 
Dissertation 

Each student is required to complete an 
internship of at least one year’s duration 
in industry, government, or at the Univer- 
sity. The purpose of the internship is to 
place the student in a realistic engineer- 
ing setting in which he or she will func- 
tion as a responsible engineer and carry 
out the research work required for the 
dissertation. During the internship, the 
student must maintain close contact with 
the academic advisor. A written thesis 
must be submitted and defended orally. 


Language Requirement 

The student must demonstrate satis- 
factory reading ability (level two) in one 
foreign language (German, Russian, 
French or Spanish) which is not the 
student’s native tongue. The language 
requirement may be satisfied by: 

a) Passing an examination given by the 
Graduate Committee of the EE Depart- 
ment, or 

b) Completing a one-year course (be- 
yond the first year level) with a grade of 
B or better. 

Other Requirements 

One year of full-time residence is re- 
quired of all students in the program. To 
successfully complete the program, a 
student must achieve a cumulative grade 
point average of 3.25 in all course work. 

Plan of Study 

Each student entering the program 
must develop a plan of study in consul- 
tation with his/her advisor. 

Qualifying Examination 

A complete description of the doctoral 
qualifying examination is found in the 
EE Department’s Doctoral Student 
Handbook. The qualifying examination 
consists of Part A and Part B. Part A 
will be at the undergraduate level and is 
taken early in the program. Students 
who are not yet in the doctoral program 
but are interested in applying for admis- 
sion may take Part A provided they meet 
certain requirements. Part B is at a more 
advanced level and tests the student in 
his or her chosen area of concentration 
and allied subjects. 

Dissertation Proposal 

Having passed the qualifying exam, 
the student may submit his or her disser- 
tation proposal and defend the proposal 
before the Doctoral Committee. Upon 
approval, the student’s name will be 
submitted to the Dean of the Graduate 
School for acceptance as a candidate for 
the Doctor of Engineering Degree. Ad- 
mission to candidacy status does not 
guarantee the obtaining of the degree. 

Doctoral Student Handbook 

Further details regarding the doctoral 
program are listed in the Department of 
Electrical Engineering Doctoral Student 
Handbook which is updated annually. 


Course Descriptions 


16301 Discrete Algebras (3-0)3 

A comprehensive course addressing the di- 
versity of discrete algebraic systems needed 
in digital system synthesis and analysis. Re- 
view of sets, mappings, functions and rela- 
tions. Abstract algebraic systems including 
lattices, groups, rings and discrete fields. 
Combinatorial analysis, event space algebra, 
solution of differential equations, discrete 
limits and complexity functions, elementary 
discrete and concrete functions. Prerequi- 
sites: Calculus and Laplace Transforms. 

16302 VLSI Design (2-3)3 

MOS devices; NMOS and CMOS circuit 
forms and methodologies. Logic design 
techniques and circuit architectures. Logic 
and circuit specification, design, layout, and 
verification. Logic-level, switch-level, and 
SPICE circuit simulation. Laboratory exer- 
cises and project. Prerequisite: 16.265 and 
16.365. 

16303 Solid-State Physical Electronics I 
(3-0)3 

Introduction to the behavior of solid state 
devices. Quantum concepts in solids; crystal 
structure; energy bands; carrier concentration 
at thermal equilibrium; carrier transport phe- 
nomena; optical and thermal properties of 
semiconductors. Prerequisites: 16.360 & 
16.365 or consent of Instructor. 

16304 VLSI Fabrication (3-0)3 
Fabrication of resistors, capacitors, p-n junc- 
tion and Schottky barrier diodes, BJT’s, 

MOS devices and integrated circuits. Topics 
include: Silicon structure, wafer preparation, 
sequential techniques in micro-electronic 
processing, testing and packaging, yield and 
clean room environments. MOS structures, 
crystal defects, Fick’s laws of diffusion; oxi- 
dation of silicon, photolithography including 
photoresist, development and stripping. Met- 
allization for conductors, ion implantation 
for depletion mode and CMOS transistors for 
better yield, speed, low power dissipation 
and reliability. Students will fabricate cir- 
cuits using the DSIPL Laboratory. Prerequi- 
site: 16.365. 

16305 Microwave Electronics (3-0)3 
Review of EM theory and PN junctions. 
Varactors and step-recovery diode multipli- 
ers. Microwave transistors. Tunnel diodes. 
FET’s. Transferred Electron devices - the 
Gunn diode. Avalanche diodes - IMP ATT, 
TRAP ATT AND BARlTi diodes. Quantum 
electronics solid state sources - ruby masers 
and semiconductor lasers. Parametric and IR 
devices. Prerequisite: 16.365, 16.461. 

16306 Antenna Theory and Design 
(3-0)3 

Introduction to the fundamental principles of 
antenna theory: analysis, synthesis and de- 
sign. Antenna parameters. Electromagnetic 
fields due to prescribed sources; near and far 
regions; reciprocity. Infinitesimal dipole. 
Arrays, patterns, mutual coupling. Array 
synthesis. Linear wire dipole, loop, traveling 
wave, frequency independent, aperture and 
hom antennas. Prerequisite: 16.461 or per- 
mission of instructor. 
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16.507 Electromagnetics (3-0) 

Maxwell’s equations and boundary conditions. 
Electric and magnetic potentials. Static ap- 
proximations, boundary value problems and 
solutions by separation of variable technique. 
Plane waves, dispersion, polarization, reflec- 
tion and refraction. Guided waves, transmis- 
sion lines and waveguides. Cavity resonators. 
Radiation by simple structures. Field and 
power calculations. Prerequisite: 16.461. 

16.508 Quantum Electronics for Engi- 
neers (3-0)3 

Introduction to the fundamental postulates of 
quantum theory: Planck’s quantization hy- 
pothesis; wave-particle duality; time-depen- 
dent & time-independent Schrodinger’s Equa- 
tion; simple quantum mechanical systems. 
Radiation and quanta; quantization of the ra- 
diation field and cavity modes; absorption and 
emission of radiation; coherence functions; 
coherent states; importance of quantum fluc- 
tuations and quantum nature of light; laser 
amplifiers and amplifier nonlinearity; 
electromagnetics and quantum theory of laser 
oscillators; photons in semiconductors; semi- 
conductor photon sources and detectors. 

16.509 Linear Systems Analysis (3-0)3 
Correlation and Circular convolutions. Con- 
cepts of orthogonality and Grann-Schmidt 
orthogonetization procedure. Fourier series 
and Fourier transforms (FT): convergence 
properties; applications to linear systems in- 
cluding modulation, sampling and filtering. 
Hilbert transforms (HT) and analytic signals. 
Bilateral Laplace transforms (LT): conver- 
gence properties. Contour integration methods 
applied to FT, HT and LT. Discrete-time Fou- 
rier series and Fourier transforms including 
complex convolution: applications to linear 
systems. Discrete Fourier Transforms and 
Fast Fourier algorithm. Z-transforms: conver- 
gence properties, solution of difference equa- 
tions, application to linear systems. Correla- 
tion. Prerequisite: 16.362. 

16.510 Digital Signal Processing (3-0)3 
Review of Z-Transforms and solution of linear 
difference equations. Digital filter structures, 
parameter quantization effects and design 
techniques. FFT and Chirp Z - Transform 
methods. Discrete Hilbert Transforms, mini- 
mum-phase sequences and their application to 
Homomorphic Signal Processing and calcula- 
tion of Complex Cepstrum. Prerequisite: 
16.509. 

16.511 Digital Image Processing (3-0)3 
Introduction to the analytical principles and 
methods of image representation and image 
processing; a series of computer projects that 
demonstrate these principles. Image sampling, 
image transforms, image enhancement and 
image data compression techniques; imple- 
mentation of image processing algorithms 
based on fractal image models. Prerequisite: 
16.509. 

16.512 Electronic Materials I (3-0)3 
Introduction to types of electronic materials, 
including semiconducting, optical, supercon- 
ducting, and magnetic materials. Material 
quality vs. device performance. Defects such 
as point defects, dislocations, phase bound- 
aries, and second phases, and their electronic 
effects. The phase rule, phase diagrams, and 
thermodynamics. Introduction to 


crytallography. Physical basis for quantum 
behavior in solid state devices. Bulk and thin 
film materials preparation - starting materi- 
als, crystal growth, and control requirements. 
Each student will undertake an individual 
project reviewing preparation methods for a 
material of industrial or research importance. 

16.513 Control Systems (3-0)3 
The state-space. Linear algebraic approach 
to linear time-invariant and time-varying 
systems. Controllability and observability. 
Time domain design of feedback control sys- 
tems; continuous time and discrete time sys- 
tems. Prerequisites: 16.362 or 16.509. 

16.515 Power Electronics (3-0)3 
Design and performance analysis of rectifi- 
ers, inverters, DC chopper, AC voltage con- 
trollers, cycloconverters, and power supplies. 
The course includes a design project in the 
laboratory. Prerequisites: 16.355 and 
16.366. 

16.516 Advanced Machine Theory 
(3-0)3 

Electromechanical energy conversion. Ref- 
erence-frame theory. Dynamics of DC, in- 
duction, and synchronous machines. Unbal- 
anced operation of induction and synchro- 
nous machines. Prerequisites: 16.355 and 
16.366. 

16.520 Computer-Aided Engineering 
Analysis (3-0)3 

Taylor series. Number systems and error. 
Difference and summation calculus. Interpo- 
lation. Definite integrals Differential equa- 
tion modeling and stability; Predictor-Cor- 
rector and Runge-Dutta methods. Orthogo- 
nal polynomials. Discrete transforms. Roots 
of polynomials. Zeros and stationary points 
of single variable functions. Gradient, quasi- 
Newton and conjugate gradient methods of 
optimization. Prerequisite: 92.234. 

16.522 Data Structures (3-0)3 
Character strings, character substring 
searches; lists, their storage structures and 
uses; trees, tree searches, and storage con- 
cepts; compiling, Polish strings, translating 
from infix to postfix and prefix, conversion 
to machine code. Prerequisite: FORTRAN 
and Pascal or instructor’s permission. 

16.524 Programming Languages (3-0)3 
Syntax and semantics of programming lan- 
guages. Fundamental concepts of control 
structures, modularity, scope of identifiers, 
recursion, and data structures. Examples of 
real programming languages such as FOR- 
TRAN-77, Pascal, LISP, APL, C and ADA. 
Prerequisite: FORTRAN or Pascal. 

16.525 Simulation Techniques (3-0)3 

A study of modem techniques for the simula- 
tion of continuous and discrete time systems 
and processes. Model building, simulation 
organization, statistical consideration and 
model validation will be discussed. The stu- 
dent is expected to study a number of physi- 
cal and engineering systems through the use 
of simulation techniques on available com- 
puters. Semi-conductor models, discrete and 
integrated. Prerequisite: FORTRAN 16.366. 
16.528 Alternate Energy Sources (3-0)3 
Photovoltaics: PV conversion, cell effi- 
ciency, cell response, systems and applica- 
tions. Wind Energy conversion systems: 
Wind and its characteristics; aerodynamic 


theory of windmills; wind turbines and gen- 
erators; wind farms; siting of windmills. 
Other alternative energy sources: Tidal en- 
ergy, wave energy, ocean thermal energy 
conversion, geothermal energy, solar thermal 
power, satellite power, biofuels. Energy 
storage: Batteries, fuel cells, hydro pump 
storage, flywheels, compressed air. Course 
also is listed as 24.528. 

16.532 Computational Electromagnetics 
(3-0)3 

Formulation of electromagnetic problems for 
computer solution. Variational principles in 
electromagnetics. Method of moments. Ap- 
plications in electrostatics, wire antennas, 
waveguides and cavities. Simple scattering 
problems. Finite difference methods. Finite 
element method. Prerequisite: 16.461. 

16.533 Microwave Engineering (3-0)3 
TEM and Quasi-TEM transmission lines. 
Strip, microstrip, slot and coplan ar lines. 
Rectangular and circular wavequides. Di- 
electric image line. Micro-wave circuit 
theory. Z,Y, scattering and ABCD param- 
eters. Passive components. Ferrites. Micro- 
wave measurement techniques. Prerequisite: 
16.461. 

16.535 Microsensors (3-0)3 
Microsensors in measurement and control 
systems. Characteristics of sensors; analysis 
of transfer characteristics; theory of accuracy 
and conversion; dynamic characteristics. 
Concepts of solid state structure; fabrication 
of microelements. Merging, interfacing, and 
integrating with signal conditioner; partition- 
ing in signal conditioning. Alternatives to 
microsensors. Prerequisite: 16.366. 

16.543 Introduction to Communication 
Theory (3-0)3 

Information transmission and deterministic 
signals in time and frequency domains. Re- 
lationship between correlation and power or 
energy spectra. Statistical properties of 
noise. Spectral analysis and design of AM, 
FM and pulse modulation systems, continu- 
ous and discrete. AM, FM, and various pulse 
modulation methods, in the presence of 
noise. Digital modulation and demodulation 
techniques. Prerequisites: 16.362, 16.363 or 
16.584 or equivalent. 

16.545 Coding Theory (3-0)3 
Concepts in recent developments in the use 
of codes for error control in data handling 
systems. Encoding and decoding procedures 
and their implementation in computational 
algorithms and hardware organizations are 
investigated in detail. Prerequisite: Permis- 
sion of Instructor. 

16.548 Information Theory (3-0)3 
Probabilistic measure of information. Deter- 
mination of the information handling capac- 
ity of communication channels and funda- 
mental coding theorems. Introduction to 
information coding and error correcting 
codes. Prerequisites: 16.363,16.584,92.386 
or equivalent. 

16.561 Computer Architecture and De- 
sign (3-0)3 

Structure of computers, past and present: 
first, second, third and fourth generation. 
Combinatorial and sequential circuits. Pro- 
grammable logic arrays. Processor design: 
information formats, instruction formats, 
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arithmetic operations and parallel processing. 
Hardwired and microprogramed control 
units. Virtual, sequential and cache memo- 
ries. Input-output systems, communication 
and bus control. Multiple CPU systems. 
Prerequisites: 16.217, 16.265. 

16.563 System Programming (3-0)3 
System programming structures with empha- 
sis on re-entrant programming and pure pro- 
cedures. Nested calls, push-down stacks and 
queues. Re-entrant interrupt programming, 
activation records and program sharing. 
Memory allocation by absolute and 
relocatable loaders. Macro languages, pro- 
cesses and assemblers. Prerequisite: 16.217. 
16.568 Eiectrooptic Systems (3-0)3 
Induction to optoelectronics and laser safety; 
geometrical optics; waves and polarization; 
Fourier optics; coherence of light and 
holograpy; properties of optical fibers; 
acousto-optic and electro-optic modulation; 
elementary quantum concepts and photon 
emission processes; optical resonators; 

Fabry Perot e talon; laser theory and types; 
review of semiconductor lasers and detec- 
tors; nonlinear optics. Prerequisite: 16.360. 
16.571 Radar Systems (3-0)3 
Introduction to both pulsed and C.W. radar 
systems. Detection of radar echoes in noise. 
The radar equation and its use in estimating 
performance of a radar system. Estimation 
of range, direction and velocity of targets. 
Moving target indicators (MTI). Pulse com- 
pression and other advanced techniques. 
Discussion of elements of practical radar 
systems. Prerequisite: 16.461. 

16.574 Advance Logic Design (3-0)3 
Geometric representation of binary numbers. 
Switch networks. Reed-Muller polynomials. 
Minimization by Quine-McCluskey (tabular) 
method. Transient analysis of hazards and 
hazard-free design. Special properties of 
switching algebra: symmetric functions, 
unate functions, threshold functions, Boolean 
difference and decomposition. Analysis of 
fundamental-mode and pulse-mode sequen- 
tial circuits. Sequential circuit synthesis. 
Programmable logic devices. Test sets and 
design for testability. Prerequisites: 16.217, 
16.265, 16.365. 

16.582 Radio Frequency Communica- 
tion System Design (3-0)3 

Study of radio wave propagation. Factors 
affecting the performance of terrestrial line- 
of-sight microwave radio systems and cellu- 
lar mobile radio systems. Design and field 
operation of QAM digital radio systems. 
Computation of statistics of system perfor- 
mance including availability and errors. Pre- 
requisite: 16.461. 

16.583 Wave Propagation in Plasmas 
(3-0)3 

Plasma waves and interaction of electromag- 
netic radiation with plasmas, specifically the 
earth’s ionosphere. Refraction, dispersion, 
absorption, and ray paths. Ionospheric ef- 
fects on ground-to-ground and ground-to- 
satellite radio and over-the-horizon radar 
systems. Review of ionospheric physics. 
Prerequisite: 16.461. 

16.584 Probability and Random Pro- 
cesses (3-0)3 

Sample space, field and probability measure. 


Axiomatic definition of Probability. Bayes’ 
theorem. Repeated trials. Continuous and 
discrete random variables and their probabil- 
ity distribution and density functions. Func- 
tions of random variables and their distribu- 
tion and density functions. Expectation, vari- 
ance and higher order moments. Characteris- 
tics and generating functions. Vector formu- 
lation or random variables and their param- 
eters. Mean square estimation and orthogo- 
nality principle. Criteria for estimators. In- 
troduction to random processes: distribution 
and density functions; Ensemble and time 
averages; correlation functions and spectral 
densities. Classification of random processes. 
Random processes through linear systems. 
Weiner filters and Kalman filters. Co-requi- 
site: 16.509. Prerequisite: 16.362. 

16.602 Advance VLSI Design (3-0)3 
Modeling of first- and second-order phenom- 
ena in MOS transistors applied to intercon- 
nection , time response, and power dissipation 
in MOS circuits. NMOS and CMOS circuit 
fabrication; design rules, layout, and yield; 
restoring logic and pass logic. Implementa- 
tion of data paths, control structures and array 
structures such as decoders, ROMs and PLAs. 
Students will test the chip fabricated for 
16.469 project using VLSI Tester. Students 
will design elaborate circuits using CAD tools 
in VLSI Design Laboratory for fabrication at 
Massachusetts Micro-electronic Center. Pre- 
requisite: 16.502. 

16.603 Solid-State Physical Electronic II 

(3-0)3 

Semiconductor devices: Schottky diodes. 

P-n junction devices. Junction transistors. 
FETs. Photo-diodes. Varactors. Electro- 
optic devices, thermo-electric devices, 
electro-luminescent diodes and laser diodes. 
Prerequisite: 16.503. 

16.605 Defects in Semiconductor Device 
Technology (3-0)3 
Thermodynamics of defect generation, 
mechanisms of their interaction and move- 
ment. The generation of point defects, dislo- 
cations, two dimensional defects specifically 
during every technological step, such as wa- 
fering, oxidation, diffusion, epitaxy, etc. In- 
fluence of dislocations and point defects on 
electrical and optical properties of silicon and 
compound semiconductor devices. Tech- 
niques for reduction of defects in device fab- 
rication technology. Prerequisite: Permission 
of Instructor. 

16.607 Electromagnetics II (3-0)3 
Plane wave representation of electromagnetic 
waves. Angular spectrum of plane waves for 
two and three dimensions. Green’s function 
method of solution for self adjoint boundary 
value problems. EM wave propagation in 
stratified media. Dyadic Green’s function 
and applications. Prerequisite: 16.507. 

16.608 Scattering and Diffraction of EM 
Waves (3-0)3 

Review of EM Theory. Scattering from a 
long cylinder forTM and TE waves. Scatter- 
ing pattern and crosssection. Scattering from 
a sphere. Rayleigh and Mie regions. Half- 
plane and wedge diffraction. GTD and appli- 
cations for high frequency scattering. 
Babinet’s principle and diffraction by an ap- 


erture. Physical theory of diffraction. 
Weiner-Hopf methods. Prerequisite: 

16.507. 

16.610 Optics for Information Process- 
ing (3-0)3 

Rigorous treatment of diffraction theory and 
Fourier optics; Coherence theory and inter- 
ferometry; Analog Fourier computing; Holo- 
graphic fillers; Nonlinear optical phenomena; 
Spatial light modulation; Photorefractive 
memories and phase conjugation; Digital 
optical processors and optical interconnects; 
Optical neural networks; Current and future 
trends in optical computing. Prerequisite: 
Permission of instructor. 

16.611 Solar Terrestrial Relations (3-0)3 
Overview of solar terrestrial relations with 
emphasis on morphology, related electro- 
magnetic theories and a study of quiescent 
and disturbed states. Topics include: solar 
physics, interplanetary medium, the geomag- 
netic field and magnetospheric physics. 

Each student will select one topic for inde- 
pendent study to assess observational tech- 
niques or relevant theories. Prerequisite: 
Permission of instructor. 

16.613 Nonlinear Systems Analysis (3- 
0)3 

Roots of polynomials. Zeros and stationary 
points of single variable functions. Gradient, 
Quasi-Newton and conjugate gradient meth- 
ods of constrained optimization. Approxi- 
mation methods for ordinary and partial non- 
linear differential equations. Stability and 
the methods of Lyapunov. Prerequisite: 
16.520. 

16.614 Optimal Control Theory (3-0)3 
Deterministic optimal control systems. Per- 
formance measures for optimal systems. Dy- 
namic programming and related computer 
techniques. Discrete linear regulator. The 
Hamilton-Jacobi-Bellman equation. Con- 
tinuous linear regulator. Calculus of varia- 
tions and Pontryagin’s minimum principle. 
Minimum time problems. Minimum effort 
problems. Prerequisites: 16.509 and 16.513. 

16.615 Solid State Drive Systems (3-0)3 
Elements of variable speed drive systems. 
Rectifier and chopper control of IX) drives. 
Control of induction motors by AC voltage 
controllers. Frequency-controlled induction 
motor drives. Slip-power controlled wound- 
rotor induction motor drives. Synchronous 
motor speed control. Prerequisite: 16.515. 

16.616 Computational Power System 
Analysis (3-0)3 

Power system matrics, power flow studies, 
fault studies, state estimation, optimal power 
dispatch, and stability studies. Prerequisites: 
16.443 and 16.520. 

16.619 Digital Control Systems (3-0)3 
Discrete-time systems. Sampling and recon- 
struction of signals. Z-transform. Output 
and state feedback. Stability. Pole assign- 
ment and design of digital controllers. State 
estimation. Introduction to Kalman filters. 
Prerequisites: 16.510 and 16.513. 

16.620 Robotics (2-2)3 

Movement and imaging under the homoge- 
neous representation. Robotic joints. Classi- 
fication and analysis or robots: inverse kine- 
matic solutions. Parametric description of 
curves. Curved surfaces and triangular 
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Bezier patches. Joint determination with 
curved surfaces. Introduction to artificial 
vision systems. Prerequisite: 16.509. 

16.661 Computer and Local Area Net- 
working (3-0)3 

Characteristics and topology of Local Area 
Networks (LANs). Access control protocols. 
Standards. Design of cable-plants. Digital 
data switch. Voice/data computerized CBX. 
Device/LAN interfaces. Performance and 
evaluation of LANs and computer network- 
ing. Prerequisites: 16.561 or 16.573. 

16.662 Microprogramming (3-0)3 
Horizontal and vertical microprogramming 
structures including finite state machine con- 
trollers. Implementation of digital functions 
as firmware on microprocessors. Register 
transfer assemblers. State partitioning and 
optimization. Micro-instruction set design 
and design of microprogrammed data paths. 
Prerequisites: 16.561, 16.574. 

16.663 Compiler Structures (3-0)3 
Translators and interpreters for programming 
languages. Syntax of programming lan- 
guages; syntax directed compilation. Parsing 
techniques: operator precedence, top down, 
bottom up and reductive strategies. Genera- 
tion and optimization of machine code. Error 
handling: detection and correction. The run 
time environment, storage allocation. Pre- 
requisite: 16.563 Pascal. 

16.664 Parallel Processing (3-0)3 
Supercomputer organization, architectures 
and application algorithms.. Multiple pipe- 
line, bus, and switch based multiple proces- 
sor systems. Multi-level cache and multi- 
dimensional access memory structures Neu- 
ral network models and implementations. 
Current research and production parallel pro- 
cessing computers. Prerequisite: 16.563 and 
16.561. 

16.665 Digital Function Analysis (3-0)3 
Theoretical aspects of digital systems from a 
mathematical perspective. The theories of 
switching, automata and formal languages 
are developed as the basis for the discussion 
of the theories of computability and computa- 
tional complexity. Extensive analysis is 
given to the most common functions that 
occur in digital systems including arithmetic 
and controller structures. Prerequisites: 
16.501, 16.412 or 16.574. 

16.667 Operating Systems (3-0)3 
Scheduling and communication of the re- 
sources of large computer systems. Sequen- 
tial and concurrent processes allowing pro- 
gram sharing, multi-programming, multi- 
processing, memory sharing and protection, 
paging, segmentation and swapping strate- 
gies. Time sharing and multiple- task operat- 
ing systems. Design and simulation of oper- 
ating system behavior. Prerequisite: 16.563. 
16.671 Advanced Computer Architec- 
ture (3-0)3 

Architectural analysis of high performance 
single processor and systolic processor sys- 
tems. Memory structure optimization, pipe- 
line control and high-speed arithmetic struc- 
tures. Cost and performance of switch-based 
multiple processor systems. Analysis of al- 


ternative architectures including associative 
array and data flow machines. Prerequisite: 
16.561. 

16.674 Digital Processor Design (3-0)3 
Algorithms at the register transfer level; cost 
and performance tradeoffs with decomposi- 
tion and optimization. Design of complex 
digital structures using large scale integrated 
and semi-custom devices. Detailed timing 
analysis of processor interface busses and 
memory subsystems. Use of special purpose 
microprocessors to realize digital systems. 
Prerequisite: 16.574. 

16.675 Advanced Digital Devices (3-0)3 
State of the art microprocessors are examined 
and compared to their eight bit counterparts. 
The four architectional concepts of memory 
segmentation, operated addressing structure, 
operation register set, and instruction encod- 
ing scheme are evaluated for different fami- 
lies of processor design. Arithmetic and logi- 
cal instruction support for high performance 
numeric processing requirements are dis- 
cussed using numeric data processors. Pre- 
requisite: 16.674. 

16.676 Digital Design Laboratory (2-3)3 
Brief introduction to C. Application of digital 
devices and systems to realistic engineering 
problems. Design, development, construc- 
tion, and testing of systems emphasizing 
state-of-the-art digital design methodologies. 
Enrollment limited; extensive time in labora- 
tory required. Prerequisite: 16.674. 

16.685 Statistical Communication 
Theory (3-0)3 

Review of probability and random variables. 
Random processes; statistics of white noise; 
Fourier analysis of periodic random pro- 
cesses; Karhunen-Loeve expansion; narrow- 
band Gaussian processes; linear systems. 
Discrete-time and continuous-time matched 
filters; special factorization and solution of 
integral equations. Maximum likelihood re- 
ceivers. Digital modulation. Information 
theory: entropy, ratio distortion theory, chan- 
nel capacity, and introduction to coding. Pre- 
requisites: 16.509 and 16.584 or permission 
of instructor. 

16.700 Seminar (3-0)3 
Development, preparation, and written and 
oral presentation of a report on an advanced 
engineering topic: Oral presentation or pro- 
posals; modification and redefinition as re- 
quired; oral presentation to the class and in- 
structor of results of investigation; submis- 
sion of final written report. Grade based on 
clarity of exposition, knowledge of subject, 
ability to clearly and effectively answer ques- 
tions, and participation in the discussion of 
other papers. Class size limited to ten stu- 
dents. Prerequisites: Minimum of 15 credit 
hours of graduate courses: for students in the 
non-thesis option only. 

16.701 Graduate Research Seminar 
( 1 - 0)0 

Discussion and analysis of advanced research 
projects. Sections are available for individual 
concentrations. Prerequisite: Permission of 
instructor. 

16.710/16.729 Selected Topics In Electri- 
cal Engineering (3-0)3 


Advanced topics in various areas of electrical 
engineering and related fields. Prerequisite: 
specified at time of offering. 

16.733 Advanced Graduate Project 
(0-6)3 

The Advanced Project is a substantial inves- 
tigation of a research topic under the supervi- 
sion of a faculty member. A written proposal 
must be on file in the Electrical Engineering 
Graduate Office before enrollment. A writ- 
ten report is required upon completion of the 
project. This course can be taken only once, 
and may evolve into a master’s thesis. How- 
ever, credit for this course will not be given 
if thesis credit is received. 

16.743 Master’s Thesis Research (0-6)3 

16.746 Master’s Thesis Research 
( 0 - 12)6 

Co-requisites: Minimum of 6 credit-hours of 
graduate courses at an acceptable level when 
registering for first three credits and 12 credit 
hours when registering for subsequent cred- 
its; matriculated status in the M.S. Eng. pro- 
gram in Electrical Computer, or Systems 
Engineering; approval of a written proposal 
outlining the extent and nature of proposed 
research work. The report on the research 
work, performed under the supervision of 
faculty member, must be published in appro- 
priate form and presented to a committee of 
three faculty members appointed at the time 
of acceptance of the thesis proposal. The 
student is required to give an oral defense of 
the thesis before the committee and other 
faculty members. 

16.753 Doctoral Dissertation Research 
(0-6)3 

16.756 Doctoral Dissertation Research 
( 0 - 12)6 

16.759 Doctoral Dissertation Research 
(0-18)9 

Prerequisites: Written approval by the dis- 
sertation advisor; matriculated status in the 
doctoral program in E.E. No more than 9 
credits of doctoral dissertation research may 
be taken before passing the doctoral qualify- 
ing examination. No more than 15 credits of 
doctoral dissertation research may be taken 
before passing the defense of the thesis pro- 
posal examination. 
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Manufacturing 

Engineering 

The University offers two programs in 
manufacturing engineering: 

1) The Master of Science in Mechani- 
cal Engineering has a concentration 
available in manufacturing in the Me- 
chanical Engineering Department 
(see Mechanical Engineering). 

2) The Doctor of Engineering in the 
Mechanical Engineering Department 
offers an option in manufacturing. 


DEPARTMENT OF 

MECHANICAL 

ENGINEERING 

Department Head 
William Kyros 

Professor; B.S., University of Lowell; 
S.M., Massachusetts Institute of Tech- 
nology; Ph.D., Cornell University; 

P.E. 

Graduate Coordinator 
Robert E. Parkin 

Professor; B.Sc. (Eng.), University of 
London; Ph.D., Imperial College, Uni- 
versity of London; D.I.C., Imperial 
College. 

FACULTY 

Majid Charmchi, Associate Profes- 
sor; B.S., Arya-Mehr University of 
Technology; M.S., Ph.D., University 
of Minnesota. 

Craig D. Douglas, Associate Profes- 
sor; B.S., Lowell Technological Insti- 
tute; M.S., University of Lowell; 

Sc.D., Massachusetts Institute of Tech- 
nology. 

John Duffy, Associate Professor; B.S. 
Christian Brothers College; M.S., Illi- 
nois Institute of Technology; D.Sc., 
Washington University, P.E. 

William T. Hogan, Professor; B.S., 
Northeastern University; S.M., Massa- 
chusetts Institute of Technology; 

Sc.D., Massachusetts Institute of Tech- 
nology. 

C. Zelman Kamien, Associate Profes- 
sor; B.S., M.S., Ph.D., Purdue Univer- 
sity. 

John McKelliget, Associate Profes- 
sor; B.Sc., Exeter University, U.K.; 
Ph.D., Sunderland Polytechnic, U.K. 
Alan Mironer, Professor; B.M.E., 
Rensselaer Polytechnic Institute; M. 
Eng., Yale University; Ph.D., Syracuse 
University; P.E. 

Eugene E. Niemi, Jr., Professor; B.S., 
Boston University; M.S., Worcester 
Polytechnic Institute; Ph.D. University 
of Massachusetts; P.E. 

John C. O’ Callahan, Professor; B.S., 
M.S., Ph.D., Northeastern University; 
P.E. 


Struan R. Robertson, Associate Pro- 
fessor; B.S., M.S., Clarkson Univer- 
sity; Ph.D., Rensselaer Polytechnic 
Institute. 

G. Dudley Shepard, Professor; B.S., 
Yale University; S.M., Sc.D., Massa- 
chusetts Institute of Technology. 
Sammy Shina, Associate Professor; 
B.S., Massachusetts Institute of Tech- 
nology; B.S., Massachusetts Institute 
of Technology; M.S., Worcester 
Polytechic Institute; P.E. 

David Smith, Assistant Professor; 
B.S., M.S., Ph.D., Georgia Institute of 
Technology. 

Yakov M. Zilberberg, Associate Pro- 
fessor; M.S., Odessa Technical Insti- 
tute, Ph.D., University of New Hamp- 
shire; P.E. 


DEGREE PROGRAMS IN 
MECHANICAL ENGINEERING 

The admission requirements of the 
University are to be followed for all de- 
gree programs in Mechanical Engineer- 
ing. The student is required to submit 
official transcripts for all prior college 
level studies, official score report for the 
Graduate Record Examination Aptitude 
Test, and three letters of recommenda- 
tion. Applicants for Master or Doctor of 
Engineering Degrees in Mechanical En- 
gineering must be in possession of a 
bachelor’s degree in Mechanical Engi- 
neering or equivalent. Mechanical Engi- 
neering graduates can also apply for the 
Ph.D. degree in Applied Physics. 


MASTER OF SCIENCE DEGREE 

The department offers an M.S. pro- 
gram and a B.S./M.S. program. These 
programs offer a choice of two options: 
a thesis option and an advanced graduate 
project option. To receive the M.S. de- 
gree requires a minimum of thirty-three 
credit hours of acceptable graduate 
work, including nine credit hours of the- 
sis research or six credit hours of 
master’s project 

The student may register for research 
only after submitting a thesis proposal 
and a thesis agreement signed by the 
thesis advisor to the graduate coordina- 
tor. The thesis agreement is renewed 
and approved by a committee of at least 
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three faculty members including the ad- 
visor. Upon completing the thesis, the 
student is required to defend it orally 
before the committee and all currently 
registered thesis and advanced project 
students. The committee must be in 
possession of a completed version of the 
thesis at least 30 days before the thesis is 
defended. 

The graduate project option is devel- 
oped within a framework of a two se- 
mester, class structured course. This 
course also includes a designated num- 
ber of oral presentations which must be 
attended by all graduate students regis- 
tered for the course or master thesis re- 
search. 

All MS degree candidates must take 
the following four core courses: 

1.92.530 Applied Math I, 
or 

92.545 Partial Differential 
Equations I, 

or 

22.587 Numerical Methods (Manufac- 
turing concentration only). 

2. 22.562 Solid Mechanics, 

or 

other approved course in Mechanics 
and Materials area for students in the 
Thermo/Fluids/Energy concentration. 

3. 22.581 Advanced Fluid Mechanics 
(required by students in Thermo/Flu- 
ids/Energy concentration), or 

22.543 Convective Heat & Mass 
Transfer, 

or 

22.544 Conductive & Radiative Heat 
Transfer. 

4. 22.733/736 Master’s Project 
or 

22.743/746/749 Master’s Thesis. 

Students in the MS program must 
choose from one of four concentrations 
in their first semester after matriculation 
and must choose an advisor (for thesis or 
project in that concentration); otherwise 
an advisor will be assigned for them. 

The concentration courses that students 
must take are: 

Mechanics & Materials 
Concentration 

Coordinator: Professor Struan R. 
Robertson. 

22.5 1 3 Finite Element Methods 
22.596 Composite Materials, and 

22.544 Mechanical Behavior of 
Materials 


Thermo /Flu ids/ Energy 
Concentrations: 

Coordinators: Professors John 
McKelliget and John Duffy 

The Thermo/Fluids concentration is: 
22.582 Viscous Row 

22.543 Convective Heat & Mass 
Transfer, and 

22.544 Conduction and Radiation Heat 
Transfer 

The Energy concentration is: 

10.528 Advanced Transmission 
Phenomena 

22.527 Solar Systems Engineering 
24.521 Fundamentals of Solar, and 
24.509 Dynamic Systems, 


Vibrations/Dynamics 

Concentration: 

Coordinator: Professor John C. 
O’Callahan 

22.515 Modal Analysis I 
22.616 Modal Analysis II 
22.612 Structural Dynamics, 


Manufacturing Concentration: 
Coordinators: Professors Robert 
E. Parkin and Yakov Zilberberg 

22.571 Concurrent Engineering, 

22.572 Manufacturing Processes, 

22.573 Manufacturing Systems 
Engineering 

22.575 Quality and Reliability 
22.579 Robotics, and 
22.624 Theory and Practice of 
Engineering Design 


The manufacturing concentration is 
designed to accomodate engineers from 
all disciplines. The entrance require- 
ment is a B.S. in Mechanical Engineer- 
ing or other engineering disciplines at an 
acceptable grade point average. Courses 
22.502, Fundamentals of Mechanics and 
Materials, and 22.503, Fundamentals of 
Thermo/Fluid Processes, are intended to 
provide non-mechanical engineers with 
the necessary background to take the 
required core courses in Solid Mechan- 
ics and Thermo/Ruids. However, 
22.502 and 22.503 carry no credit to- 
wards their graduate degree in Mechani- 
cal Engineering. 


Certificate Program in 
Manufacturing 

Non-degree candidates who have a B.S. 
in engineering or a physical science are 
encouraged to take the 4-course concen- 
tration. A certificate will be awarded 
upon successful completion. Eligibility 
for this certificate program is a B.S. in 
Mechanical Engineering or other engi- 
neering disciplines at an acceptable grade 
point average. 

Interdisciplinary Program with the 
College of Management 

The three graduate courses, 22.571 
(Concurrent Engineering), 22.573 (Manu- 
facturing Systems Engineering), and ei- 
ther 22.624 ( Theory and Practice of Engi- 
neering Design) or 22.579 (Robotics) are 
part of the Master of Management Sci- 
ence in Manufacturing offered by the Col- 
lege of Management. This new degree is 
intended to enhance state and regional 
economic development by improving 
manufacturing competitiveness. The cur- 
riculum dually focuses on state-of-the-art 
management and engineering skills that 
are integrated to foster more effective 
leadership in manufacturing settings. Ap- 
plication is made through the College of 
Management. 

B.S./M.5. PROGRAM 

For its undergraduate students, the de- 
partment offers a combined B.S./M.S. 
program. This program is an option avail- 
able to undergraduates with a minimum 
3.0 grade point average at the end of their 
junior year. Application for the B.S./M.S. 
program should be made to the graduate 
coordinator by the eighth week of the sec- 
ond semester of the junior year. These 
applications will be held by the graduate 
coordinator until the grades for complete 
junior year are obtained, and those with a 
3.0 grade point average or above will be 
given a scholarship to cover the cost of 
the application fee to the program. 

The University requirement that all 
graduate school applicants take the 
Graduate Record Examination (GRE) is 
waived. 

Two graduate courses are taken in the 
senior year and the six credits obtained 
are applied to the B.S. degree require- 
ments; in addition, if a grade of B or bet- 
ter is obtained in these courses they can 
be applied to the M.S. degree require- 
ments. 
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DOCTOR OF ENGINEERING 
DEGREE 

The intent of the Doctor of Engineer- 
ing program is to prepare engineers for 
leadership positions in industry and gov- 
ernment, and educators in the areas of 
design and manufacturing as well as in 
general areas of mechanical engineering 
science. It thus consists of a rigorous 
theoretical and technical thrust and in- 
cludes an emphasis on management skill 
development It also offers doctoral 
candidates an opportunity to develop 
teaching experience in all areas of con- 
centration. 

Admission Requirements 

The admission requirements as set 
forth by the University are to be fol- 
lowed. The applicant is required to have 
an M.S. degree, or have completed fif- 
teen credit hours of graduate study in 
mechanical engineering or its equivalent 
with a minimum grade point average of 
3.25. Students may apply and transfer 
up to 24 credit hours of graduate course 
work toward the doctoral degree. In 
cases where a student has an M.B.A., in 
addition to a B.S. in mechanical engi- 
neering or its equivalent, the manage- 
ment portion of the Doctor of Engineer- 
ing program may be waived. 

Degree Requirements 

A total of 90 credit hours of graduate 
level courses are required for the Doctor 
of Engineering degree. The general de- 
gree requirements are as follows: 

1. 36 approved credit hours of graduate 
level engineering courses, including the 
core requirements of the M.S. program. 

2. A two course sequence in advanced 
mathematics (with approval of the 
graduate coordinator). 

3. 15 credit hours of D.Eng. management 
courses. 

4.25.710 Executive Technology Forum, 
3 credit hours. 

5. 30 credit hours for the dissertation. 

6. The student must demonstrate satis- 
factory reading ability (level 

two) in one foreign language (German, 
Russian, Spanish, French). 

7. The student is required to be in full- 
time residency at the University for at 
least one year. 

8. The student must have a minimum 
grade point average of 3.25 in 
order to graduate. 


Students are required to take the quali- 
fying examination at the beginning of 
their second semester in the program. 
Exceptions may be made for students 
whose Master Degree is in a discipline 
other than Mechanical Engineering. 
Students may not register for research 
until they have passed the qualifying 
examination and have the approval of 
their advisor. Students may register for 
no more than six credit hours of research 
in preparing a formal dissertation pro- 
posal. This proposal and the student’s 
ability to perform the research must be 
orally defended before the student’s doc- 
toral committee and other interested par- 
ties. This constitutes the candidacy ex- 
amination. Upon passing this examina- 
tion and completing all course require- 
ments, the student becomes a candidate 
for the D.Eng. degree and may register 
for additional research credit with the 
advisor’s approval. 

Qualifying Examination 

I. The student is permitted two at- 
tempts at passing the written qualifying 
examination which is administered on a 
declared schedule. Students who fail the 
qualifying examination the first time 
must retake the exam at its next sched- 
uled offering. Students failing the doc- 
toral exam twice will automatically be 
dismissed from the doctoral program. 
Those who do not take the examination 
at the prescribed time may lose all their 
financial support, if any, and may be 
dismissed from the doctoral program. 

II. The written part of the examination 
is closed book and composed of two sec- 
tions, each of three hours duration. One 
section covers statics, strength of materi- 
als, dynamics and vibrations; the other 
covers thermodynamics, fluid mechanics 
and heat transfer. The examination is 
evaluated by the Graduate Examination 
Committee which determines whether or 
not a student shall be eligible to take the 
oral part. 

III. Students who pass the written part 
of the qualifying examination must take 
the oral part of the examination within 6 
weeks of notification of results of the 
written exam. 


IV. The Graduate Examination Com- 
mittee will report its assessment of the 
student’s performance to the Graduate 
Faculty of the Mechanical Engineering 
Department for the final decision as to 
whether or not the student passed the 
qualifying examination in its entirety. 

Dissertation 

The research work for the dissertation 
shall be carried out under the supervi- 
sion of a departmental faculty advisor 
and a committee of two others, at least 
one of whom must be a faculty member 
in the Mechanical Engineering Depart- 
ment. 

Ph.D. DEGREE IN APPLIED 
PHYSICS 

A program offering a Ph.D. in Ap- 
plied Physics with a concentration in 
Applied Mechanics is offered jointly by 
the Departments of Physics and Me- 
chanical Engineering. This program is 
delineated below: 

1. General Required Courses 

(a) Basic courses include two se- 
mesters of Electromagnetism, two se- 
mesters of Introduction to Quantum Me- 
chanics and one semester of Introduction 
to Classical Mechanics. 

(b) Advanced courses include two 
semesters of Mathematical Physics, one 
semester of Thermodynamics & Statisti- 
cal Mechanics, one semester of Electro- 
magnetic Theory and one semester of 
Classical Mechanics. 

(c) In addition, appropriate courses 
in applied mechanics offered by the Me- 
chanical Engineering Department will be 
taken as required by the student’s advi- 
sor. 

2. Qualifying Examination 

The qualifying examination is admin- 
istered in accordance with the require- 
ments by the Department of Physics. 

3. Language Requirement 

There is a requirement for proficiency 
in two languages from among French, 
German, Spanish, or Russian. However, 
a computer language may be substituted 
for one of the languages. 

4. Dissertation Requirements 

A thesis based on original research 
performed under the supervision of a 
faculty member is required. 
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Enrollment in Courses 

Only matriculated students can take 
advantage of early enrollments in 
courses. All other students must wait 
until late registration just before the start 
of each semester. Students must obtain 
the approval of their advisor before 
meeting with the graduate coordinator 
for registration. 

Courses 

Descriptions 

22 .502 Introduction to Mechanics and 
Materials (3-0)3 

Prerequisite - Statics 
Stress, strain and linear elastic behavior. 
Simple planar and torsion deformations, 
Trusses, beam bending, torsion and com- 
bined loading. Principal stress and failure 
theories. Fatigue due to cyclic loading with 
stress concentration. Strain guages. 

(This course carries no credit toward any 
graduate degree in Mechanical Engineering). 

22.503 Introduction to Transport Phe- 
nomena (3-0)3 

Prerequisite - Differential Equations, Ther- 
modynamics 

Fluid statics. Conservation of mass, momen- 
tum and energy. Boundary layer theory. 
Convective heat transfer for external, internal 
and natural convection systems. One dimen- 
sional steady syate and transient heat con- 
duction. Radiative heat transfer. 

(This course carries no credit towards any 
graduate degree in Mechanical Engineering). 
22.513 Finite Element Methods (3-0)3 
Matrix algebra using MAT_SAP. Develop- 
ment of the Rayleigh-Ritz technique into die 
finite element method. Minimum potential 
energy theorem, Galerkin’s and direct 
stiffhes methods. Development of general 
finite element matrices. Restraint and con- 
straint conditions. Development of CO, Cl, 
etc. shape funcitons for bar, beam and two 
and three dimensional solid elements. Re- 
covery methods. Convergence studies. Ap- 
plication techniques in static stress analysis, 
steady state conduction/convection heat 
transfer and fluid flow. 

22.515 Modal Analysis I - Theoretical 
(3-0)3 

Matrix algebra using MAT_S AP. Finite ele- 
ment methods for dynamic modeling. Single 
and multiple DOF models using classical and 
Laplace formulations. Matrix eigenanalysis. 
Static and dynamic condensation for reduced 
model concepts. Modal participation and 
mode activation concepts. Solution tech- 
niques using generalized inverse, general 
normalization, spectral decomposition and 
singular valued decomposition techniques. 
22.527 Solar Systems Engineering (3-0)3 
Thermal network modeling, passive design 
tools, photovoltaic systems, solar cooling, 
daylighting; economics. 


22.733/736 Master’s Project in Mechani- 
cal Engineering (6-0)6 
The course is intended for all graduate stu- 
dents in the Master’s Program who choose 
the project option. It lasts two semesters and 
is structured so as to direct the student in 
choosing, planning, researching and develop- 
ing a project whose content is a solution to a 
practical mechanical engineering problem. 

All students must make several oral and writ- 
ten presentations of their work as required by 
the course guidelines. 

22.543 Convective Heat and Mass Trans- 
fer (3-0)3 

Conservation equations. Heat transfer in 
laminar and turbulent boundary layer and 
duct flow. Free convection. Convective 
mass transfer. 

22.544 Conduction and Radiative Heat 
Transfer (3-0)3 

Steady and unsteady heat conduction: ana- 
lytical and numerical solutions. Radiative 
heat transfer between surfaces and participat- 
ing media. 

22.547 Numerical Methods in Thermo- 
Fluid Systems (3-0)3 
Fundamentals of finite difference schemes: 
stability, consistency and accuracy. Applica- 
tion of state-of-the-art numerical methods to 
the solution of problems involving fluid 
flow, heat transfer, chemical reactions and 
turbulence. 

22.550 Vibrations (3-0)3 
Modeling and solution of multi -degree of 
freedom problems. Matrix methods are used 
along with an applications program. Shock 
spectrum methods and non-linear effects are 
considered. 

22.554 Dynamic Systems and Control 

(3-0)3 

Matrix-based classical and modem ap- 
proaches to dynamics and automatic control 
of hydraulic, thermal, electromechanical and 
structural dynamic systems with multiple 
inputs and outputs. 

22.556 Stochastic Processes (3-0)3 
Introduction to stochastic processess with 
emphasis on time domain analysis. Probabil- 
ity theory, continuous and discrete joint dis- 
tributions, moments. Gaussian, Markov, 
stationary and Poisson processes. Queueing 
theory, noisy dynamic systems, time series 
analysis. Kalman filtering, geometric foun- 
dations. Inferential statistics and experimen- 
tal design. 

22.562 Solid Mechanics (3-0)3 
The linear theory of elasticity is introduced 
followed by calculus of variations which is 
used as a tool for developing the variational 
principles of mechanics. Applications in 
structural mechanics include the study of 
torsion, beams, plates and shells. 

22.571 Concurrent Engineering (3-0)3 
Methodologies used by world class compa- 
nies to guide the design and development of 
high quality, low cost products in the most 
timely manner through the use of analytic 
tools in case studies; product creation strate- 
gies, organizational aspects of multi-disci- 
plinary design teams, concurrent engineering 
product management, identification of cus- 
tomer needs, quality and design efficiency, 
design selection and optimization. 


22.572 Manufacturing Processes (3-0)3 
Ferrous and non-ferrous, plastic and ceramic 
material behavior and properties. Electronic 
manufacturing processes, including printed 
circuit board fabrication, population and sol- 
dering. Castings, materials forming and 
shaping. Surface preparations and heat treat- 
ment Joining processes, welding design and 
selection. 

22.573 Manufacturing Systems (3-0)3 
Design of experiments, robust design, perfor- 
mance measures, stochastic process models, 
simulation models and optimization tech- 
niques, case studies, automated manufactur- 
ing systems, queuing theory. 

22.575 Quality and Reliability (3-0)3 
History, tools and techniques of quality, such 
as TQM, continuous improvement, PDCA, 
acceptance sampling and AQL, AQC, reli- 
ability modeling for process and product 
quality measurement, maintenance and im- 
provement. Quality standards. Reliability 
concepts and measurement, with emphasis 
on design for reliability and robust design. 
22.579 Robotics (3-0)3 
Common robotic joints and robotic classifi- 
cation. Planes of motion and fold lines. Ro- 
botic capability. Forward and inverse kine- 
matics and the RobSim software package. 
Trajectory planning and elementary obstacle 
avoidance. Robotic dynamics and feasible 
trajectory evaluation. Design of the control 
system for the nonlinear robotic problem. 
Classroom studies are followed by hands-on 
applications in the Automated Manufacturing 
Assembly and Robotics Laboratory. 

22.581 Advanced Fluid Mechanics (3-0)3 
Corequisite: 92.545 

Fundamental equations of fluid motion, kine- 
matics, vorticity, circulation, Crocco’s theo- 
rem, Kelvin’s theorem, Helmholtz’s vorticity 
laws, secondary flows. Stream function, 
velocity potential, potential flows. Unsteady 
Bernoulli equation, gravity water waves. 

22.582 Viscous Flow (3-0)3 
Derivation of Navier-Stokes equations. Ex- 
amples of exact solutions. Laminar and tur- 
bulent boundary layer. Low Reynolds num- 
ber flow. 

22.587 Applied Numerical Methods (3-0)3 
Number systems and error. Gaussian meth- 
ods of linear algebra. Matrix eigenvalues. 
Difference and summation calculus. Interpo- 
lation. Definite integrals. Differential equa- 
tion modeling and stability. Orthogonal 
polynomials. Roots of polynomials. Zeros 
of single variable functions. Optimization. 
22.591 Mechanical Behavior of Material 
(3-0)3 

Quantification of structure-property relation- 
ships requires application of solid mechanics 
concepts to materials microstructure. Using 
micromechanics approach, the course fo- 
cuses on the deformation and fracture behav- 
ior of metals, ceramics, composites and 
polymeries. Topics include: elastic behavior, 
dislocations, crystal plasticity, strengthening 
mechanisms, composite materials, glassy 
materials, creep and creep fracture, tensile 
fracture, and fatigue. 
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22.596 Composite Materials (3-0)3 
Analysis of anisotropic lamina and laminated 
composites. Methods of fabrication and test- 
ing of composites. Other topics include en- 
vironmental effects, joining and machining. 

22.601 Selected Topics In Mechanics and 
Machine Design (3-0)3 

Study of advanced topics in mechanics and 
machine design not covered in the regular 
curriculum. Contents may vary from year to 
year. 

22.602 Selected Topics in Thermo-Fluid/ 
Energy Systems (3-0)3 

Study of advanced topics in thermo-fluid/ 
energy systems and processes not covered in 
the regular curriculum. Contents may vary 
from year to year. 

22.603 Selected Topics in Vibrations/Dy- 
namics (3-0)3 

Study of advanced topics in vibrations/dy- 
namics not covered in the regular curriculum. 
Contents may vary from year to year. 

22.604 Selected Topics in Design and 
Manufacturing (3-0)3 

Study of advanced topics in design and 
manufacturing not covered in the regular 
curriculum. Contents may vary from year to 
year. 

22.606 Advanced Directed Studies in Me- 
chanical Engineering (3-0)3 
The course gives an opportunity for an in- 
depth study of some aspect of mechanical 
engineering under the close supervision of a 
faculty member. 

22.611 Matrix Methods in Engineering 
Mechanics (3-0)3 

Prerequisite: 22.515 

Matrix linear algebra. Solution of algebraic 
equations using Gaussian elimination and 
decomposition variants. Eigenanalysis using 
various direct similarity techniques and si- 
multaneous vector iteration techniques. 
FORTRAN algorithm development of solu- 
tion techniques. Solutions in structural me- 
chanics, dynamic and stability of systems 
using MAT_SAP. 

22.612 Structural Dynamics (3-0)3 
Prerequisite: 22.515 

Development of system equations of motion 
with proportional and non-proportional 
damping. Structural dynamic response using 
mode superposition, maximum response 
analysis, direct integration by central differ- 
ence, Runge-Kutta, Wilson Theta, Newmark 
techniques in MAT_S AP. Nonlinear dy- 
namic solution techniques. Development of 
structural dynamic modification and system 
modeling and correlation techniques. Merg- 
ing of analytical and experimental data. Op- 
timization and localization of system and 
element matrices using measured modal data. 
22.616 Modal Analysis II - Experimental 
(3-0)3 

Development of system and transfer matri- 
ces. Determination of poles, residues and 
mode shapes. Point-to-point transfer fre- 
quency response function. Digital signal 
processing; Fourier series and discrete FFT. 
Development of measured frequency re- 
sponse functions. Excitation techniques to 
develop measured data. Modal parameter 
estimation concepts using single and multiple 


DOF models in both time and frequency do- 
mains. Development and correlation of 
modal models using MAT_SAP. Eigenvalue 
modification techniques. 

22.624 Theory and Practice of Engineer- 
ing Design (3-0)3 

Engineering Design Process (EDP) as the 
integral component of the product realization 
process. Need identification and the design 
brief. Identification of design objectives and 
problems. EDP in the iterative modeling of 
the developing product, its subsystems and 
components. Laboratory experiments. Pilot 
system testing. Structural models of the 
EDP. Design for ‘X’ (manufacturing, qual- 
ity, assembly, reliability, etc.). Economic 
and other nonengineering issues in design. 
Planning and development of design 
projects. 

22.664 Plates and Shells (3-0)3 
Solutions to bending, buckling and vibration 
problems are obtained for rectangular and 
circular plates. The membrane theory of 
shells as well as the general theory is investi- 
gated; solutions are obtained for a variety of 
pratical shell problems. 

22.678 Workcell Design and Control 
(3-0)3 

Prerequisite: 22.579 

Imaging of objects, hidden line removal, and 
the PolyCAD mask decomposition system. 
Object generation - extruding, turning, drill- 
ing and cutting. Geometry of the workplace 
and collision detection. Automatic obstacle 
avoidance. Multiple manipulation kinemat- 
ics. High level trajectory planning and coor- 
dinated control. Sensory feedback systems 
and robotic autonomy. Applications of the 
RobSim software package. Classroom stud- 
ies are followed by hands-on applications in 
the Automated Manufacturing Assembly and 
Robotics Laboratory. 

22.697 Structural Application of Compos- 
ite Materials (3-0)3 
Prerequisite: 22.562 & 22.596 
Study of constitutive relationships for aniso- 
tropic materials and application of these ma- 
terials to structural elements such as beams, 
plates and shells. Problem areas considered 
include bending, buckling and vibrations. 
22.743 MS Thesis Research (0-6)3 

22.746 MS Thesis Research (0-12)6 

22.749 MS Thesis Research (0-18)9 

Prerequisite: a minimum of 9 credit hours of 
graduate courses at an acceptable level. 
22.753 Doctoral Dissertation Research 
(0-6)3 

22.756 Doctoral Dissertation Research 
( 0 - 12)6 

22.759 Doctoral Dissertation Research 
(0-18)9 

Masters and doctoral students who have at- 
tained the required number of thesis credits 
may enroll in: 

22.763 Continuing Graduate Research 
(0-6)3 

22.766 Continuing Graduate Research 
( 0 - 12)6 

22.769 Continuing Graduate Research 
(0-18)9 
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MASTER OF SCIENCE IN 
ENGINEERING DEGREE 
PROGRAM 

The graduate program offers profes- 
sional training at the master’s level 
designed to provide the opportunity 
for the study of more advanced theory 
and practice in plastics, man-made 
fibers, coadngs, and adhesives, and to 
broaden the background of experi- 
enced members of the profession to 
help them keep up with the latest fun- 
damental developments in the field. 

The Department of Plastics Engi- 
neering offers Master of Science in 
Engineering degrees in Plastics and 
Plastics Engineering. In addition, the 
department offers master’s degrees in 
the following five options: plastics 
materials, design, processing, fibers/ 
composites, and coatings and adhe- 
sives. A Master of Science in Engi- 
neering degree will be awarded upon 
satisfactory completion of 30 credit 
hours of study, of which the manda- 
tory thesis provides 6 credits. 

Admission Requirements 

Admission to the program is open to 
candidates with a B.S. in plastics engi- 
neering or a related field. Candidates 
with degrees in other fields of science 
or engineering, from other schools, or 
industrial experience in place of Uni- 
versity of Massachusetts Lowell B.S. 
courses in plastics, will take the under- 
graduate courses they lack as prerequi- 
sites before undertaking the graduate 
courses in plastics. The Graduate 
Record Examination Aptitude test is 
required for this program. 

Advisors and Advisory 
Committee 

The graduate coordinator will be the 
academic advisor for each student, to 
help him or her remedy deficiencies in 
prerequisites, select electives of most 
value, and plan the overall study pro- 


gram efficiently. The thesis advisor will 
be chairperson of the thesis advisory 
committee which will guide the student 
in the thesis research and supervise the 
completion of the thesis requirement. 

Plastics and Plastics Engineering 

Students with a B.S. in Plastics Engi- 
neering may earn an M.S. Eng. in Plas- 
tics Engineering by the following course 
of study: 

26.5XX Electives 22-23 Credits 
26.701/702 Plastics Seminar 2 
26.743/746 Graduate Research 
Thesis 6 

This should normally take three semes- 
ters of full-time study. 

Students with a B.S. in other fields of 
science or engineering may earn a Master 
of Science in Plastics by making up the 
following prerequisites in addition to the 
above program: 

Polymer Science 
Polymeric Materials 
Mechanical Behavior of Polymers 
Physical Properties Laboratory 
Process Engineering 
Processing Laboratory 
Students with a B.S. in science may 
earn a Master of Science in Engineering 
in Plastics Engineering by also making 
up as well any missing prerequisites in 
mathematics and general engineering. 
This should normally take a total of four 
semesters. 

B.S./M.S. ENGINEERING DEGREE 
PROGRAM 

A five-year B.S./M.S. Eng. program is 
available to undergraduates with a cumu- 
lative grade point average of at least 3.0 
at the end of their junior year. See the 
front of the catalog for a description. 


Plastics Materials Option 

REQUIRED COURSES 
26.503 Mechanical Behavior of 

Polymers 3 

26.506 Polymer Structure, Properties, 
and Applications 3 

26.701/2 Graduate Seminar I/II 2 

84.403/4 Polymer Science I/Il 6 

26.703/4 Plastics Materials Seminar 1 

15 

Choose two of the following: 

26.516 Composite Materials 3 

26.583 Research Methodology 3 

26.533/4 Coating Science and 

Technology 6 

26.536 Rheology of Coatings 3 

26.535 Rubber 3 

26.559 Elements of Packaging 3 
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26.553/4 Polymers in Medicine I/O 6 

26.513 New Plastic Materials 3 

26.511 Polymer Blends 3 

26.532 Adhesives 3 

26.512 Foams 3 

26.565 Engineering Polymers 3 

26.566 Polymeric Materials Systems 

Selection 3 

26.555/6 Rheology I & II 6 

26.540 Commercial Development of 

Polymers 3 

6 ~ 

Plus one elective 26.5XX 3 

Plus Thesis Research in Plastics 

Materials 6 

TOTAL Credits 30 


In addition, for students with a non-plastics 
B.S.: 

26.543 Survey of Plastics Materials 3 

I 

26.544 Survey of Plastics Materials 


H 3 

26.577 Plastics Processing 

Engineering I 3 

26.578 Plastics Processing 

Engineering II 3 

26.571/2 Plastics Processing Eng. 

Lab. I/D 2 

26.573/4 Plastics Physical Prop. 

Lab. I/n 2 


16 


Design Option 

Required Courses 

26.503 Mechanical Behavior of 

Polymers 3 

26.506 Polymer Structure, Properties, 
and Applications 3 

26.518 Plastics Product Design 3 

26.585 Computer Aided Engineering 
and Design 3 

26.705/6 Design Seminar 1 

Choose two of the following: 

26.701/2 Graduate Seminar 1 

26.703/4 Materials Seminar 1 

26.707/8 Processing Seminar 1 


15 

Choose three of the following: 

26.509 Plastics Processing Theory 3 
26.552 Design of Polymer Processing 


Machinery 3 

26.523 Plastics Process Design 3 
26.576 Advanced Mold Design 3 
26.586 Computer Aided Engineering 
and Design II 3 

84.403 Polymer Science (or 97-503) 3 
26.5XX Elective 3 

(other department’s graduate 
courses by petition) 3 


9 

Plus Thesis Research in Plastics Design 

6 

TOTAL 30 


In addition, for students with a non-plastics 
B.S.: 

26.543 Survey of Plastics Materials I 3 

26.544 Survey of Plastics Materials II 3 

26.577 Plastics Process Engineering I 3 

26.578 Plastics Process Engineering II 3 


26.571/2 

Plastics Process Engineering 



Lab I/n 

2 

26.573/4 

Plastics Physical Properties 



Lab I/n 

2 

16 

Processing Option 


REQUIRED COURSES 


26.506 

Polymer Structure, Properties 


& Applications 

3 

26.509 

Polymer Processing Theory I 3 

26.510 

Polymer Processing 



Theory H 

3 

26.552 

Design of Polymer 



Processing Machinery 

3 

26.703/4 

Materials Seminar 

1 

26.705/6 

Design Seminar 

1 

26.707/8 

Processing Seminar 

1 

15 

Choose three of the following: 


26.518 

Plastics Product Design 

3 

26.523 

Plastics Process Design 



Analysis 

3 

26.524 

Process Control 3 


26.557 

Composites Fabrication 

3 

26.583 

Research Methodology 



(Design of Exp.) 

3 

26.585 

Computer Aided 



Engineering and Design 

3 

26.5XX 

Elective 

3 


Credits 

9 


Plus Thesis Research in Plastics 

Processing 6 

TOTAL 30 

In addition, for students with a non-plastics 
B.S.: 

26.543 Survey of Plastics Materials 1 3 

26.544 Survey of Plastics 

Materials II 3 

26.577 Plastics Process 

Engineering I 3 

26.578 Plastics Process 

Engineering II 3 

26.571/2 Plastics Process Eng. Lab I/O 2 

26.573/4 Plastics Physical Properties 

Lab I/O 2 

16 

Fiber/Composites Option 

This specialized course of study is de- 
signed to prepare prospective Master of 
Science in Engineering candidates for 
careers in the reinforced plastics and ad- 
vanced composite materials industries. 
As technology advances, the demands on 
the performance of existing materials 
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outstrip the ability to meet the new re- 
quirements. These demands necessitate 
the search for new materials with im- 
proved properties and a need for engi- 
neers who can address this challenge. 
Thus, the need for this program is driven 
by the advancing state of the art of mate- 
rials technology and engineering in 
terms of the characterization, processing 
and application of new materials. 

Because of its strong focus on engi- 
neering and science, the Department of 
Plastics Engineering has an array of fa- 
cilities and ongoing activities in materi- 
als that have been organized to offer this 
program in fibrous composite materials. 
The program offers professional study in 
the areas of fiber production, and fiber 
reinforced composite materials empha- 
sizing their design, analysis, and fabrica- 
tion as well as the design of machines 
for their fabrication. 

Admission to the Program 

Admission to the program is open to 
all students possessing undergraduate 
degrees in plastics engineering and also 
to those holding undergraduate degrees 
in plastics, textile engineering or other 
applicable fields of study such as me- 
chanical or chemical engineering, ap- 
plied physics or chemistry. The 
student’s advisor will review his/her 
background to determine any need for 
further prerequisites. Students with a 
B.S. in fields other than plastics may 
earn an M.S. in the Plastics Engineering/ 
Fiber-Composites Option by making up 
prerequisites in the polymer area. In 
general, students who do not hold under- 
graduate degrees in engineering are re- 
quired to fulfill the following prerequi- 
site requirements. 

Prerequisites for students holding the 
B.S. in Science: 

Calculus (three semesters) 

Differential Equations 
Physics (two Semesters) 

Analytic Mechanics (two semesters) 

Materials Science & Engineering 

Fluid Mechanics 

Thermodynamics 

Electricity 

Heat Transfer 

FORTRAN 


Department of Plastics Engineering 


ULAA Scholarships/Research and 
Teaching Assistantships 

The University of Massachusetts 
Lowell Alumni Association awards four 
$500.00 scholarships to graduate stu- 
dents majoring in the Fiber/Composite 
Materials Option. Students may apply 
for the scholarship through the program 
coordinators after the submission, and 
acceptance by a faculty member, of a 
relevant thesis proposal. A limited num- 
ber of teaching and research assistant- 
ships are also available with competitive 
stipends. 

Course of Study 

The cuiriculum consists of sixteen 
(16) credits of required courses, two (2) 
credits of seminar, six (6) credits of elec- 
tives, and a six (6) credits of thesis in an 
area of fibers/composite materials. 

Required Courses 

26.503 Mechanical Behavior of 

Polymers 3 

26.509 Plastics Processing Theory3 

26.516 Composite Materials 3 

26.525 Proc. of Syn. Fibers & 

Fibrous Struct. 3 

26.527 Mechanics of Fibrous 

Structures 3 

97.505 Polymer Prep. & 

Characterization 1 

Seminar 

26.701/2General Seminar I/II 2 

18 

Elective Courses 

Choose two of the following: 

26.504 Physical Properties of 

Polymers. 3 

26.506 Polymer Structure/ 

Props./Appl. 3 

26.526 Adv. Proc. Syn. Fibers & 

Fibrous Struct. 3 

26.529 Evaluation of Advanced 

Textile Structures 3 

22.597 Structural Applications 

of Composites 3 

22.598 Case Studies in 

Composites 3 

26.552 Design of Polymer Proc. 

Mach. 3 

97.503 Advanced Polymer 

Science I 3 

Plus Thesis Research in 

Fiber/Composites 6 

TOTAL Credits 30 


In addition, for students with a non-plas- 
tics B.S.: 

26.543/4 Survey of Plastics 


Materials 6 

26.577/8 Plastics Process 

Engineering 6 

26.57 l/2Plastics Process 

Engineering Lab. 2 

26.573/4 Plastics Physical 

Properties Lab. 2 


16 

Coatings and Adhesives Option 

A complete curriculum in Coatings 
and Adhesives is open to graduates in 
chemistry, chemical engineering, coat- 
ings, plastics, or related fields, with ex- 
perience or interest in the coatings and 
adhesives fields. The following curricu- 
lum is recommended: 

26.533/4 Coatings Science 

and Technology I and II 6 
84.403/4 Polymer Science I and II 6 
84.405/6 Polymer Preparation and 

Characterization I & II 2 
26.503 Mechanical Behavior of 

Polymers 3 

26.536 Rheology of Coatings 3 
26.532 Adhesives and Adhesion 3 
26.701/2 Seminar 2 

26.746 Graduate Thesis Research 6 


TOTAL Credits 31 

Considering the varying background 
and interests of individual students, this 
basic curriculum can, of course, be 
modified by agreement between the stu- 
dent and his Advisory Committee. 

DOCTOR OF ENGINEERING 
DEGREE PROGRAM 

The Doctor of Engineering in Plastics 
Engineering is designed to produce 
qualified professionals for technical 
management positions in the plastics 
industry, as well as for administrative 
positions in government and for teaching 
careers in colleges and universities. 

Each year the department publishes a 
Doctor of Engineering Student Hand- 
book in which details of current require- 
ments of the program are given . These 
rules are summarized below. 


Objective 

The goal of the Doctor of Engineering 
program is to develop decision-making 
engineers with sound theoretical and 
technical research knowledge who are 
design and development oriented and 
who also have a firm background in en- 
gineering management. This interdisci- 
plinary program encompasses study in 
design, mathematics, computer science, 
operations research, and management. 

Admission Requirements 

Graduates with a B.S. in Plastics En- 
gineering and high academic standing 
may apply to the Graduate School for 
admission to the program. Graduates 
from other schools or in other fields of 
engineering will be required to make up 
any prerequisites which they lack in 
comparison to the B.S. Plastics Engi- 
neering curriculum at the University of 
Massachusetts Lowell. Technical gradu- 
ates who do not have a B.S. in engineer- 
ing may request admission to the pro- 
gram with the understandng that they 
will also be required to make up the gen- 
eral mathematics, science and engineer- 
ing courses which they lack. Applicants 
must submit official transcripts of all 
prior undergraduate and graduate 
courses. Each applicant must also sub- 
mit the official score report of the 
Graduate Record Examination Aptitude 
test. The TOEFL score is required for 
students from abroad whose native lan- 
guage is not English. Admission to the 
program will be based on review by the 
Graduate School and by the Admissions 
Committee of the Plastics Engineering 
Department. 

Plan of the Program 

Each student entering the program 
must develop a plan of study in consul- 
tation with his or her advisory commit- 
tee. After satisfying the prerequisites 
and taking one year of graduate courses, 
the student will take a qualifying exami- 
nation covering all the basic elements of 
plastics engineering. A student who per- 
forms well on this examination will be 
reviewed by the Admissions Committee 
of the Plastics Engineering Department 
and admitted to degree candidacy. He or 
she will then complete the remaining 
course work, seminars, internship, dis- 
sertation, and oral defense of the re- 
search. 
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Qualifying Examination 

The qualifying examination will be 
administered once a year in May. It will 
be a day-long examination, covering the 
following topics: plastics materials, me- 
chanical behavior, testing, processing 
and processing theory, plastics industry 
organization, and engineering mathemat- 
ics. The student will receive a grade of 
pass or fail. A student who fails the 
exam on a marginal basis may make a 
second attempt with permission of the 
Graduate Study Committee. All deci- 
sions of the Plastics Engineering Depart- 
ment regarding passing of the qualifying 
exam are final. 

Dissertation Proposal 

Once the student has passed the quali- 
fying exam, he or she may submit a dis- 
sertation proposal and defend the pro- 
posal before the Doctoral Committee. 
Upon approval, the student’s name will 
be submitted to the College Doctoral 
Committee and the Dean of the Gradu- 
ate School as a candidate for the Doctor 
of Engineering degree. Admission to 
candidacy status does not guarantee 
awarding of the degree. 

Transfer Credit 

Up to 24 credits in graduate engineer- 
ing courses are transferable to the Doc- 
tor of Engineering program upon ap- 
proval by the department’s Doctor of 
Engineering Committee. 

Language Requirements 

The student must demonstrate satis- 
factory reading ability (level two) in one 
foreign language (French, German, Japa- 
nese, or Russian) which is not the 
student’s native tongue. The language 
requirement may be satisfied by: 

a. Passing an examination given by 
the Doctor of Engineering 
Committee of the department with the 
advice and cooperation of the Depart- 
ment of Languages. 

b. Completing a one-year language 
course (beyond the first year 
level) with a grade of B or better. 

Internship and Dissertation 

Each student will be required to com- 
plete an internship of one year’s duration 
in either industry, government or at the 
University. The purpose of the intern- 
ship is to place the student in a realistic 
engineering setting in which he or she 
will function as a high level engineer 


and carry out the work required for his 
or her dissertation. During the intern- 
ship the student will maintain close con- 
tact with the academic advisor. The stu- 
dent will have, in addition, a close work- 
ing relationship with the advisor pro- 
vided by the organization sponsoring the 
internship. The dissertation problem 
will be design or development oriented, 
using these terms in their broadest engi- 
neering meanings. 

The student will prepare a complete 
written dissertation on his or her intern- 
ship, and make an oral defense to the 
advisory committee, which will include 
a representative from the staff of the in- 
ternship organization. This defense will 
be open to the university community. 

Other Requirements 

A student must maintain high aca- 
demic standing throughout the pursuit of 
the degree. He or she must spend at 
least one year at the University with full- 
time graduate student status, in addition 
to the internship requirement. 

Course Requirements 

The following courses are required for 
the degree: 

26.503 Mechanical Behavior 

of Polymers 3 

26.506 Polymer Structure, 

Properties and 
Applications 3 

26.509/10 Plastics Processing 

Theory I/II 6 

26.513 New Plastics 

Materials 3 

26.518 Plastics Product 

Design 3 

26.541 Computer Applications 

in Plastics 3 

26.547/48 Analytical Methods & 

Numerical Methods in 


Plastics Processing 6 

26.585/86 Computer Aided 
Engineering and 
Design 6 

26.701/2 Plastics Seminar 2 

Engineering Electives 8 
Engineering Manage- 
ment Courses and 
Seminar 18 

Internship and 
Dissertation 30 

TOTAL Credits 9l 


A student who has already covered any 
of this material may substitute other en- 
gineering electives. with the advice and 
approval of the advisory committee. A 
student who has taken any of these 
courses toward the Master of Science 
degree may apply them toward the Doc- 
tor of Engineering degree as well. 

DOCTOR OF PHILOSOPHY DEGREE 
PROGRAM 

A doctoral program in Chemistry with 
an option in Polymer Science/Plastics 
Engineering is offered jointly with the 
Polymer Science group in the Depart- 
ment of Chemistry. This program is de- 
signed to provide the student with a 
background in advanced course work and 
laboratory techniques which will prepare 
him or her to carry out, under the guid- 
ance of experienced scientists, an origi- 
nal, independent investigation leading to 
an acceptable contribution to the body of 
contemporary knowledge. Further de- 
tails of the program are described in the 
Chemistry section of this catalog. 

Course Descriptions 

26.502 New Plastics Processing Tech- 
niques* (3-0)3 

Critical examination of new plastics process- 
ing techniques appearing in the research lit- 
erature and being commercialized in the plas- 
tics industry. 

26.503 Mechanical Behavior of Polymers 
(3-0)3 

Mechanical properties of bulk polymers. Lin- 
ear viscoelasticity, creep, relaxation, dynamic 
and stress/strain response phenomena. Prin- 
ciples of time/temperature superposition. 
Rubber elasticity. Failure behavior of poly- 
meric materials. 

26.504 Physical Properties of Polymers* 

(3-0)3 

Polymers as linear viscoelastic materials. 
Creep, stress relaxation, superposition, dy- 
namic mechanical behavior, electrical behav- 
ior, miscellaneous mechanical properties, 
optical properties, transport properties. 

26.506 Polymer Structure, Properties, and 
Applications (3-0)3 
Relationships between polymer structure 
(chemical composition, molecular weight and 
flexibility, intermolecular order and bonding, 
supermolecular structure) and practical prop- 
erties (mechanical, acoustic, thermal, electri- 
cal, optical and chemical) and applications. 

26 .507 Plastics Industry Organization 
(3-0)3 

Economics of producing plastic raw materials 
and converting them into end products, from 
research and development to plant construc- 
tion, and marketing. Market analysis of plas- 
tics production, processing, and consumer 
patterns: commercial development, sales, and 
technical service. 
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26.509 Plastics Processing Theory I (3-0)3 
Principles of rheology and continuum me- 
chanics involved in the processing of plastics, 
and their applications in plastics process engi- 
neering including flows in standard 
geometries and extrusion applications. 

25 .510 Plastics Processing Theory II (3-0)3 
A continuation of Theory I using the transport 
phenomena approach to analyze and describe 
plastics conversion processes, including roll 
processing blown film extrusion, injection 
molding, and mixing. 

26.511 Polymer Biends and Multiphase 
Systems* (3-0)3 

Physical, mechanical and thermal properties, 
preparation, and testing of polymer blends, 
alloys, and multiphase systems. Thermody- 
namic theories and experimental determina- 
tion of miscibility of polymer blends. 
Structure-property relationships for 
multiphase systems and interpenetrating net- 
works. 

26.512 Plastics Foams* (3-0)3 
Preparation, structure, and properties of plas- 
tics foams. Practical systems in development 
and production. Properties, applications, and 
markets for plastics foams and products made 
from them. 

26.513 New Plastics Materials* (3-0)3 
Critical examination of the new plastics ap- 
pearing in the research literature and being 
field-tested for commercialization in the plas- 
tics industry. 

26.515 Theory and Technology of Fiber 

Spinning* (3-0)3 

Principles and theory of rheology, heat and 
mass transfer associated with the forming 
operations in melt and solution spinning of 
fibers. The equations of motion, continuity 
and energy are used to formulate the analyti- 
cal description of fiber spinning. Applica- 
tions of the theory are discussed in terms of 
equipment and practices of the synthetic fiber 
industry. 

26.516 Composite Materials (3-0)3 
Composite materials for structural applica- 
tions. The behavior of constituent materials, 
i.e. metals, polymers and ceramics. The na- 
ture of short fiber composites are briefly ex- 
amined. Methods of analyzing orthotropic 
lamina and laminated composites are studied. 
Three dimensionally reinforced composites 
are introducted and analyzed. Other topics 
include methods of fabrication, testing, join- 
ing, environmental effects and the effects of 
defects on the performance of composites. 

26.518 Product Design (3-0)3 
Theoretical principles and sound engineering 
practice involved in the design of new end 
products made from polymers, applying the 
total systems approach to the balance between 
product design, choice of materials, and pro- 
cess technique, as they affect competitive 
choice for commercial success. 

26.519 Plastics Coatings in Electronics* 
(3-0)3 

The role of plastics coatings in electronics. 
Chemical, electrical, thermal, and mechanical 
characteristics of each major plastic family. 
Manufacturing technology for applying them. 
26.521 Polymerization Engineering* (3-0)3 
Engineering design of equipment and plants 
for polymer production. Processes for pro- 


duction of each of the major commercial 
polymers. 

26.523 Plastics Process Design, Analysis, 
and Simulation (3-0)3 

Analysis of batch and continuous processes. 
Dimensional analysis. Thermodynamic 
properties of thermoplastics, enthalpy, heat 
capacity, sensible heat, heat of fusion, and 
heat of reaction. Scale-up and modeling of 
processes. PVT analysis of injection mold- 
ing. Heat transfer with phase change. Appli- 
cations in plasticating screw design for extru- 
sion and injection molding. 

26.524 Process Analysis, Instrumentation, 

and Control* (3-0)3 

Industrial instruments for measurement and 
control of plastics processes. Design of ex- 
periments. Analysis of plastics forming op- 
erations. Dynamic testing techniques. Auto- 
matic plastics process control. Modeling and 
process simulation in extrusion and injection 
molding. Data acquisition systems. 

26.525 Processing of Fibers and Fibrous 

Structures* (3-0)3 

An introduction to systems utilized in the 
processing of fiber structures. These include 
drawing, winding, texturing, staple fiber pro- 
duction, blending, static control, dyeing and 
finishing. The effect of these mechanical, 
physical, and chemical processes on the re- 
sultant fiber and fibrous structure behavior. 
Fibrous structures considered as reinforce- 
ments for composite materials. 

26.526 Advanced Processing of Fibers and 
Fibrous Structures* (3-0)3 

A continuation of 26-525 to include woven, 
knitted, nonwoven and non-conventional 
fibrous structures. 

26.527 Mechanics of Fibrous Structures* 

(3-0)3 

Characteristics of fibers as affecting perfor- 
mance of conventional and non-conventional 
fibrous structures. Design considerations 
and mechanical behavior of twisted, knitted, 
woven, braided, and nonwoven fibrous mate- 
rials. 

26.529 Evaluation of Advanced Textile 
Structures* (2-2)3 
An introduction to the evaluation of textile 
structures as reinforcements for composite 
materials. Fibers, yams and fabrics of car- 
bon, boron, silicon carbide and Kevlar are 
considered in terms of the effects of their 
properties on the processing and structural 
behavior of composite materials. 

26.532 Adhesives and Adhesion* (3-0)3 
Adhesive joining of engineering materials. 
Surface chemistry, theories of adhesion and 
cohesion, joint design, surface preparation, 
commercial adhesives, rheology, equipment, 
testing, service life, and reliability. 

26.533/4 Coatings Science and Technol- 
ogy I & n* (3-0)(3-0)6 
Polymers, pigments, solvents, and additives 
used in coatings. Methods of polymeriza- 
tion, formulation, application, and testing. 
Substrates and applications. 

26.535 Rubber* (3-0)3 
Polymerization and compounding of the 
commercial elastomers. Properties and test 
methods. Leading applications and methods 
of processing. 


26.536 Rheology of Coatings* (3-0)3 
Rheology of polymer melts, solutions, latexes 
and pigment dispersions, and their application 
to coatings and adhesives. 

26.537 Engineering Properties of Plastics* 
(3-0)3 

Theoretical basis and practical significance of 
the mechanical, thermal, electrical, optical, and 
chemical properties of plastic materials. Im- 
portance of engineering properties in material 
development and selection and in product de- 
sign. 

26.540 Commercial Development of Poly- 
meric Material Systems* (3-0)3 

The concepts of industrial marketing will be 
reviewed for research, pricing strategies, and 
product planning for market segmentation, 
place (distribution)-promotional activities. 
Topics will include creating a demand, selling, 
and servicing base resins and additives. 

26.541 Computer Applications in Plastics* 
(3-0)3 

Problems solving in plastics engineering has 
been dramatically influenced by the computer 
and innovative software packages. This gradu- 
ate course will focus on the application and 
development of software packages for engi- 
neering analyses of plastics processes. 

262543/4 Survey of Plastics Materials I & 
n(3-0)(3-0)6 

Descriptive course centering on the historical 
development of polymeric systems, their syn- 
thesis, structure, properties, and applications. 
Included will be a brief discussion on the typi- 
cal additives employed to make plastics mold- 
ing compounds. Not open to B.S. Plastics Stu- 
dents. 

262545 Additives for Polymeric Materials* 

(3-0)3 

Additives incorporated into polymers to 
modify processing and end-use properties: 
reinforcements, plasticizers, stabilizers, flame 
retardants, colorants, biostats, blowing agents, 
anti-stats, impact modifiers, and processing 
aids. 

26.546 Mixing in Plastics Processing* (3-0)3 
Solids mixing, mixing in viscous fluids, ad- 
mixing, concept and techniques of residence 
time distribution, continuous and batch pro- 
cesses, improvement of extrudate quality, 
scale-up and theory of similarity, dispersion 
and distributive mixing, mixing and heat trans- 
fer. 

26.547 Analytical Methods in Plastics Pro- 
cessing* (3-0)3 

Vector and tensor analysis, matrices and deter- 
minants, vector differential calculus, Laplace 
and Fourier transforms, power series, partial 
differential equations, introduction to numeri- 
cal analysis. Use of the above techniques in 
plastics engineering calculations. 

26.548 Numerical Methods in Plastics Pro- 
cessing* (3-0)3 

Use of numerical methods in the solutions of 
problems concerning rheology, heat transfer, 
diffusion, and viscoelastic theory. Topics in- 
clude solutions to ordinary differential 
equations.simultaneous linear equations, finite 
difference methods, finite element methods, 
plotting, linear regression, linear interpolation, 
curve fitting and optimization techniques. 
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26.549 Nylon Plastics* (3-0)3 
Prerequisite: 84.223/4 

Plastics applications for nylons have become 
extensive and this course will trace the devel- 
opment of what is considered the first engi- 
neering thermoplastic. A chronological se- 
quence from monomer synthesis to polymer- 
ization, characterization, processing, proper- 
ties, and applications. 

26.550 Plastics Synthesis* (3-0)3 
Prerequisite: 84.223/4 

A balanced treatment of all types of reactions 
used to synthesize plastics materials. Kinetic 
features of step, chain, and ring -opening po- 
lymerizations, their scope and utility for 
commercial production. 

26.551 Polymer Solution Systems* (3-0)3 
Thermodynamics of polymer solutions. 
Polymer blends. Devolatilization. Diffusion 
and rheological properties of polymer solu- 
tions. Gel permeation chromatography and 
related polymer characterization methods. 

26.552 Design of Polymer Processing Ma- 
chinery* (3-0)3 

Hydraulics, machine logic, drives, pumps, 
motors, heating barrel and screw combina- 
tions, mechanical design. Hydraulic and 
electrical control circuits development. A 
semester project is required. 

26.553 Polymers In Medicine I* (3-0)3 
The concepts necessary to analyze the use of 
materials for implants and biomedical de- 
vices will be introduced. The role of surface 
and bulk material properties in the use of 
materials in soft tissure, blood and hard tis- 
sue will be examined. 

26.554 Polymers in Medicine II* (3-0)3 
Prerequisite: Polymers in Medicine I 

Design and test methods for polymeric based 
medical devices will be examined for vascu- 
lar grafts, artificial hearts, reconstructive 
surgery, orthopedic applications, controlled 
release devices and hybrid artifical organs. 
26.555/6 Rheology and Characterization 
Practicum I & II (2-3)(2-3)6 
Practical review of theorectical concepts of 
rheological measurements with practical ap- 
plications of experimental techniques. Em- 
phasis will be on the viscoelastic properties 
of polymer solutions, melts, and solids with 
correlation with theoretical dynamic me- 
chanical behavior. 

26.557 Composites Fabrication I* (2-2)3 
Introduction to resins and reinforcements. 
Fabrication of thermoset composites. Hand 
lay-up, vacuum bagging, autoclaving, com- 
pression molding, rheological testing. De- 
sign concepts, product management, quality 
control. 

26.558 Composites Fabrication II* (2-2)3 
A continuation of 26.557 with emphasis on a 
semester project on design, processing, and 
economics of composites. 

26.559 Elements of Packaging* (3-0)3 
Packaging methods, materials, and container 
designs. Analysis of container manufactur- 
ing methods for paper, plastics, cans, card- 
board and their specific properties. 

26.565 Engineering Polymers (3-0)3 
Prerequisite: 26.543/4 

A continuation of 26.543/4 with emphasis on 
the engineering, high performance, and spe- 


cialty polymers, including nylons, acetals, 
acrylics, polycarbonates, polyaryl sulfones, 
LCP’s, polyimides.fluoropolymers, and engi- 
neering alloys/blends. 

26.566 Polymeric Material Systems Selec- 
tion* (3-0)3 

Prerequisite: 26.201/2/301 or 26.543/4/ 
565 

This upper-level undergraduate/graduate 
bridge course investigates the selection pro- 
cesses to be followed in screening material 
candidates, and specifying a material of 
record. Emphasis is placed on prioritizing 
performance requirements, contrasting po- 
tential candidates, reviewing processing de- 
mands, and post-fabrication schemes. The 
course will be based on actual case studies. 
26.567/568 Dynamic Mechanical Proper- 
ties of Polymers I & II (3-0)3 

This graduate course will focus on the prin- 
ciples, experimental techniques, and investi- 
gative strategies for characterizing the vis- 
coelastic behavior of polymers using dy- 
namic mechanical techniques. Lectures and 
demonstrations will review the methodology 
for identifying the important rheological 
characteristics of polymeric solution, melts, 
and solids. Comparisons with other, more 
traditional practices will be established for 
quality of data, sensitivity to macromolecular 
architecture, and components of materials 
engineering. Dynamic Mechanical Proper- 
ties of Polymers II is a continuation of the 

26.567 introductory course. 

26.571/2 Plastics Process Engineering 
Laboratory I & II (0-3)(0-3)2 
Laboratory study of the interaction between 
process variables and materials in extrusion, 
injection molding, blow molding, 
thermoforming, compounding and mixing. 
26.573/4 Physical Properties Laboratory I 
& II(0-3)(0-3)2 

Measurement of mechanical properties in 
tension, compression, shear, and flexure; 
dielectric constant and dissipation factor; 
thermal behavior under stress; melt rheology. 
26.577/8 Plastics Process Engineering I & 
n (3-0)(3-0)6 

Fundamental principles of polymer process- 
ing, the conversion of polymeric materials 
into useful articles. Correlation between 
process variables, material characteristics 
and part design. 

26.583 Advanced Research Methodology* 
(3-0)3 

A systematic evaluation of the techniques 
used in efficient research and development. 
Experimental data are analyzed and plotted 
using a mathematical approach. Creative 
thinking, problem solving and student pre- 
sentation of data are stressed. Extensive 
reading of research papers, their analysis and 
defense of the analysis is required. 

26.585/6 Computer Aided Engineering 
and Design* I & II (3-0)(3-0)6 
Prerequisite: 22.421 

Design of plastic components and molds. 
Finite element programs to perform linear 
and nonlinear stress analysis. MOLDFLOW 
program for detailed mold design. 


26.593 Introduction to Mold Design 

(2-2)3 

Introduction to the fundamentals of plastics 
mold and die engineering. Interrelationships 
of polymeric materials, processing, and plas- 
tics product design; mold and die design/ 
construction and design communications. 
26.595 Thermoplastic Elastomers (3-0)3 
A comprehensive review of thermoplastic 
elastomer (TPE) technology. Physical and 
chemical nature of the various classes of 
TPE’s will be considered with emphasis on 
mechanical and rheological properties rel- 
evant to engineering applications. 

26.701/2 General Seminar I & II 
( 1 - 0 )( 1 - 0)2 

Plastics literature searching, reporting, and 
discussion. 

26.703/4 Materials Seminar I & II 
(l-0)(l-0)2 

Plastics materials literature searching, report- 
ing, and discussion. 

26.705/6 Design Seminar I & II 
(l-0)(l-0)2 

Plastics design literature searching, report- 
ing, and discussion. 

26.707/8 Processing Seminar I & II 
(l-0)(l-0)2 

Plastics processing literature searching, re- 
porting, and discussion. 

26.709 Plastics Information Seminar 
( 1 - 0)0 

Library research techniques. 

26.711/2/3/4 Selected Topics in Plastics 
(3-0)3 each 

Advanced topics in the various fields of plas- 
tics. Content may vary from year to year so 
that students may, by repeated enrollment, 
acquire a broad knowledge of contemporary 
progress. 

26.721/2/3/4 Advanced Projects in Plastics 
(0-3)1 each 

Special projects undertaken by a student to 
expand his knowledge in specific fields not 
necessarily related to his thesis. Content of 
project and hours assigned must be approved 
by Department Chair. 

26.731/2/3/4 Independent Study In Plas- 
tics (3-0)3 each 

Students may study topics not offered in for- 
mal course work, under the direction of a 
faculty member of their choice. 

26.743/6 Master’s Thesis Research 
(0-9)3/(048)6 

Individual research projects in plastics. 
26.753/6/9 Doctoral Research and Disser- 
tation (0-9)3/(0- 18)6/(0-27)9 
Individual research projects in plastics. 
26.763/6/9 Continuing Graduate Research 
(0-9)3/(0- 18)6/(0-27)9 
Individual research projects in plastics. 
*These courses are given only when there is 
sufficient demand. 
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DEPARTMENT OF 
WORK 

ENVIRONMENT 


Department Chair 
David H. Wegman, 

Professor; B.A., Swarthmore College, 
M.S. Harvard School of Public 
Health, MJD. Harvard Medical 
School. 

Graduate Coordinator 
Michael i. Ellenbecker 

Professor; B.E.E. University of Min- 
nesota, M. S. University of Wisconsin 
M.S., Sc.D. Harvard School of Public 
Health. 

Faculty 

Bryan O. Buchholz, Assistant Profes- 
sor; B.S.E., M.S., M.S.E., Ph.D., Uni- 
versity of Michigan. 

Ellen A. Eisen, Associate Professor; 
B.S., University of Michigan, M.S., 
Massachusetts Institute of Technol- 
ogy, M.S., Sc.D., Harvard School of 
Public Health. 

Kenneth R. Geiser, Jr., Associate 
Professor; B.Arch., University of Cali- 
fornia, Berkeley, M.C.P., Ph.D., Mas- 
sachusetts Institute of Technology. 
Robert A. Karasek, Professor; B.A., 
Princeton University, M.A., Univer- 
sity of Pennsylvania, M.S., Ph.D., 
Massachusetts Institute of Technol- 
ogy. 

David Kriebel, Associate Professor; 
B.S. University of Wisconsin (Green 
Bay), M.S., Sc.D., Harvard School of 
Public Health. 

Charles Levenstein, Professor; B.S.. 
Cornell University, Ph.D., Massachu- 
setts Institute of Technology, 
M.S.O.H., Harvard School of Public 
Health. 

Rafael Moure-Eraso, Associate Pro- 
fessor, B.Ch.E., University of Pitts- 
burgh, M.Ch.E., Bucknell University, 
M.S., Ph.D., University of Cincinnati. 
Laura Punnett, Associate Professor; 
B.A., Hampshire College, M.S., 

Sc.D., Harvard School of Public 
Health. 


Margaret M. Quinn, Assistant Pro- 
fessor, B.A., Brown University, M.S., 
M.S., Harvard School of Public 
Health, Sc.D., University of Massa- 
chusetts Lowell. 

Susan Woskie, Assistant Professor, 
B.S., University of Massachusetts 
Amherst, M.S., Harvard School of 
Public Health, Ph.D., Clark Univer- 
sity. 


Graduate Programs in Work 
Environment 

The graduate programs are designed 
to prepare practitioners and research sci- 
entists with advanced knowledge in: 1) 
identification and measurement of expo- 
sures to chemical and physical hazards 
in work environments, 2) design and 
evaluation of control strategies for these 
types of exposures, 3) investigation of 
risk factors for work-related disease and 
the effectiveness of control or preven- 
tion strategies, and 4) development and 
analysis of strategies for the reduction of 
disease risk in the work environment 
based on public and private policy alter- 
natives. 

Master of Science 

The Master of Science program will 
prepare graduates with the master’s de- 
gree in one of four work environment 
disciplines (industrial hygiene, occupa- 
tional ergonomics, occupational epide- 
miology and work environment policy). 
The Department offers a program lead- 
ing to the master’s degree with thesis 
option (epidemiology and policy) or 
non-thesis option. Candidates choosing 
the thesis option are guided by a com- 
mittee of three faculty members. 

Combined Bachelor’s and 
Master’s Degree Program 

The department participates in the 
University’s effort to encourage out- 
standing graduate students to begin 
study toward an advanced degree while 
still undergraduates. Arrangements are 
possible for joint programs that combine 
a bachelor’s degree in one of the other 
departments in the College of Engineer- 
ing with a master’s degree in the Depart- 
ment of Work Environment. Such ar- 
rangements are made for eligible stu- 
dents after discussions with graduate 
coordinators in both departments (see 
eligibility requirements in catalog sec- 
tion on combined degrees). 


Doctor of Science 

The doctoral program is designed to 
prepare research scientists with the abil- 
ity to bring advanced research capabili- 
ties to the identification and control of 
work related health risks. The program 
includes advanced graduate work in 
each of the four work environment con- 
centrations (industrial hygiene, occupa- 
tional ergonomics, occupational epide- 
miology and work environment policy). 
Candidates will, under the direction of a 
faculty advisor and dissertation commit- 
tee, carry out original research culminat- 
ing in a doctoral dissertation. 

MASTER OF SCIENCE DEGREE 
PROGRAM 

Admission Requirements 

Successful applicants will meet the 
standards of the Graduate School of the 
University of Massachusetts Lowell and, 
in addition, will have demonstrated the 
ability and motivation necessary for in- 
dependent creative work and an interest 
in issues of the work environment. 
Strong preference will be given to candi- 
dates with both a quantitative academic 
background and experience in industry, 
government or health care. At the same 
time, the faculty of the Department of 
Work Environment believes that the pro- 
gram (and the profession) is strength- 
ened by admitting students from a wide 
diversity of backgrounds, and therefore 
students with non-traditional educational 
or work backgrounds will be considered 
carefully. 

To be admitted, an applicant to the 
Master of Science degree program in 
Work Environment must have a bacca- 
laureate degree or its equivalent from an 
accredited institution. The applicant 
must show an acceptable grade point 
average (3.0) and demonstrate prepara- 
tion in quantitative sciences. It is ex- 
pected that the great majority of appli- 
cants will provide evidence of complet- 
ing at least a year of physics, calculus 
and organic chemistry at the college 
level. Preference will be given to appli- 
cants with such preparation. No appli- 
cant will be accepted without evidence 
of strong preparation in mathematics, 
and a semester in statistics is strongly 
recommended for all concentrations. 
Applicants intending to study ergonom- 
ics must provide a record of adequate 
performance in college physics. Appli- 
cants who wish to pursue industrial hy- 
giene must provide a record of adequate 
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performance in college physics and or- 
ganic chemistry. The G.R.E. Aptitude 
Test is required for all applicants unless 
they already hold a graduate degree and 
the Graduate Coordinator requests that 
the Graduate School waive the require- 
ment 

Academic Advisor 

Each graduate student admitted into 
the Department of Work Environment 
will be assigned an academic advisor 
who will assist in the selection of 
courses and who will develop, with the 
student, a program which will meet the 
needs and requirements for the desired 
concentration. For a master’s degree 
candidate who selects the non-thesis op- 
tion, the academic advisor will supervise 
the advanced research project. 

Master's Thesis 

A student selecting the thesis option 
will arrange, through the academic advi- 
sor, to have a three member faculty com- 
mittee appointed at the time a thesis pro- 
posal is submitted. The committee is 
responsible for approval of the proposal. 
The report on the research work will 
then be performed primarily under the 
supervision of the academic advisor. 

The thesis must be prepared in appropri- 
ate form and be presented to the thesis 
committee for Final approval. The stu- 
dent is required to give an oral defense 
of the thesis before the committee and 
other faculty members. 

Course Requirements for the 
Master’s Degree 

A core of 24 credits is required of all 
students in the master’s degree program. 
An additional 21 credits is required for 
each of the concentrations for students 
with no prior experience. Requests for 
waiver of any specific course require- 
ments will be considered on a case by 
case basis and will depend on documen- 
tation of equivalent course work at an- 
other institution, or upon satisfactory 
evidence of advanced professional 
standing. 

Core Courses: 

19.503 Health Effects of Occu- 
pational Exposures 3 

19.510 Intro, to Industrial 

Hygiene 3 

19.511 Industrial Hygiene 

Laboratory 0 

19.513 Health Hazards of Manufac- 
turing Processes 3 


19.530 Ergonomics and Work 3 
19.551 Work Environment 

Policy I 3 

19.570 Introduction to Occupational 
Epidemiology 3 

19.581 Biostatistical Methods for 
the Woric Environment 3 
19.599 Work Environment 

Seminar 1* 

19.690 Critical Review of the 

Scientific Basis of Occupa- 
tional Health Standards 3 
♦Recommended 

Areas of Concentration 

Occupational Ergonomics : Ergo- 
nomics provides the scientific basis for 
optimized design of the work environ- 
ment compatible with the capabilities and 
limitations of the working population. 

An ergonomist is trained to recognize, 
evaluate, and control hazards in the work 
environment that result from a poor fit 
between the worker and the workplace; 
these hazards may result in acute injury, 
chronic musculoskeletal disorders, or 
mental/psychosocial “stress.” The physi- 
cal demands of machines, tools, and 
work methods must accommodate the 
range in size, strength, mobility, and en- 
durance of the workforce. Information 
flow must be structured so that the 
worker can process and respond appro- 
priately without being mentally 
overstressed to the degree that errors re- 
sult Job content and work organization 
should be designed to optimize skill utili- 
zation and learning, physiological and 
psychological well-being. 

The concentration in Ergonomics is 
designed to develop an understanding of 
human anatomy, physiology, and psy- 
chology, of industrial hygiene and epide- 
miology as well as modem manufactur- 
ing technology and work organization. It 
provides a multidisciplinary background 
in these basic areas, as well as their appli- 
cation to the practical problems in ergo- 
nomics that are encountered in industrial 
and service work environments. 

The following courses are required in 
addition to the core: 

19.638 Methods in Work 

Analysis 3 

19.531 Occupational Bio- 
mechanics 3 

19.532 Occupational Biomechanics 

Lab 1 

19.517 Physical Agents: Evaluation 
& Control 2 


19.542 Human Factors 3 

19.540* Design for Injury 

Prevention 3 

19.558* Occupational Health 

Administration I 3 

19.643* Work Organization 3 

19.733 Healthy Research Project in 

Ergonomics 3 

or 

19.746 Occupational Ergonomics 
Thesis 6 

(♦Choose two of three courses) 

Industrial Hygiene : Industrial hy- 
giene is concerned with the protection of 
worker health through the prevention of 
occupational illness. Industrial hygienists 
accomplish this goal through the recogni- 
tion, evaluation, and control of chemical 
and physical hazards in the work environ- 
ment The control of such hazards allows 
the worker to perform his/her job in a 
productive manner, free from the debili- 
tating effects of work-related illnesses. 

Graduates will be prepared in the initial 
diagnosis of exposure problems in indus- 
trial settings, in the development of a 
sampling and evaluation strategy to char- 
acterize the extent of the problem, in the 
proper field collection and laboratory 
techniques to measure environmental ex- 
posures, in the determination of the envi- 
ronmental controls needed to solve the 
identified exposure problems, and in the 
theoretical and practical design aspects of 
such controls. 

The following courses are required in ad- 
dition to the core: 

19.514 Aerosol Science 3 

19.517 Physical Agents: Evaluation 

& Control 2 

19.518 Engineering Controls & Per- 
sonal Protective Equip. 3 

19.540 Design for Injury 

Prevention 3 

or 

19.558 Occupational Health 

Administration I 3 

19.610 Exposure Assessment 3 
19.617 Measurement of Airborne 
Contaminants/Lab 4 
19.721 Industrial Hygiene/ 

Practicum 3 

or 

19.733 Research Project in Industrial 
Hygiene 3 

or 

19.746 Industrial Hygiene 

Thesis 6 
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Epidemiology : Epidemiology is the 
study of the distribution and determi- 
nants of disease in human populations. 
Today’s occupational epidemiologist is 
called upon to identify previously unsus- 
pected diseases caused by exposure to 
hazards in the work environment, to as- 
sess the health risks of new technolo- 
gies, to recommend a scientific basis for 
the setting of occupational standards to 
protect worker health, and to evaluate 
the ability of control technologies to 
limit health risks. Epidemiology is a 
rapidly evolving discipline using in- 
creasingly sophisticated statistical meth- 
ods to quantify the risks of low level, 
long term exposures to hazardous physi- 
cal and chemical agents. The field is 
highly interdisciplinary, drawing on 
physiology, toxicology, biostatistics, 
industrial hygiene and biomechanics. 

To meet the need for epidemiologists 
in industry, government and academia, 
the student in the epidemiology concen- 
tration will be trained in the full spec- 
trum of epidemiologic methods, and will 
acquire the necessary background in the 
related fields of biostatistics, physiol- 
ogy, industrial hygiene, and ergonomics. 

The following courses are required in 
addition to the core: 


19.571 

Epidemiology 

19.572 

Methods II 

Occupational & Envir. 

19.610 

Epidemiology 
Exposure Assessment 

19.674 

Multivariate Methods 

19.683 

in Epidemiology 

Risk Assessment in 

Elective 

19.733 

Workplace & Environ. 

Research Project in 

19.746 

Occup. Epidemiology 
or 

Occup. - Epidemiology 


Thesis 6 

Work Environment Policy : The 
policy analyst must understand the 
interaction between science (and scien- 
tific uncertainty) in occupational and 
environmental health, and the politics of 
the workplace setting. The fields of oc- 
cupational and environmental health are 
integrated by the practical focus on ac- 
tual workplace conditions: policy is 
based on the science; engineering and 
political economy provide the solutions. 

The Work Environment Policy con- 
centration will provide master’s level 
education to graduates from a wide vari- 
ety of backgrounds, including the social 


sciences and law, who wish to be admin- 
istrators of occupational health and 
safety programs in the private and/or 
public sectors, or who wish to be policy 
analysts in agencies and organizations 
concerned with affecting environmental 
health and worker safety and health. 

The following courses are required in 
addition to the core: 


19.550 

Environmental Law 
& Policy 3 

19.552 

Work Environment 

Policy II 3 

19.558 

Occupational Health 
Administration I 3 

19.561 

Occupational Health 
Administration II 3 

19.683 

Risk Assessment in Work- 
place & Environment 3 

Elective 

3 

19.746 

Work Env. Policy 

Thesis 6 

or 

19.733 

Research Project in Work 
Env. Policy 3 


DOCTOR OF SCIENCE DEGREE 
PROGRAM 


Admission Requirements 

Doctoral training is built upon the 
substantial didactic training gained in 
the master’s degree programs. To be 
eligible for admission to a doctoral pro- 
gram, an applicant will need to demon- 
strate appropriate undergraduate educa- 
tion with adequate preparation in quanti- 
tative sciences. For an applicant who 
has not obtained a master’s degree in 
work environment or a related field, di- 
rect admission to the doctoral program 
will be possible but will require docu- 
mentation that the equivalent course 
work has been completed. He or she 
will need to provide a minimum of three 
letters of reference attesting to the abil- 
ity to perform advanced graduate work 
and to provide a written statement of 
career objectives and the relationship of 
doctoral training to those objectives. 
Evidence of academic ability must be 
provided in the form of undergraduate 
and graduate transcripts detailing an ac- 
ceptable grade point average (generally 
a minimum of 3.0, with 3.5 in quantita- 
tive sciences). Performance on the 
Graduate Record Examination Aptitude 
Test must be at a high level. An appli- 
cant who already holds a graduate de- 
gree may request waiver of the G.R.E. 
requirement Finally, a personal inter- 
view will be required in selected cases. 


Academic Advisor 

For a doctoral candidate, the primary 
responsibility for evaluating progress 
will rest with the student’s academic 
advisor along with the Dissertation 
Committee. Upon matriculation, the 
student will be assigned a provisional 
advisor. Within one semester after com- 
pleting the core courses, the student 
must select a final advisor and identify a 
research topic. The advisor will assist 
the student in complying with all the 
university requirements in achieving 
eligibility for the degree. 

Doctoral Dissertation 

The doctoral dissertation will be based 
on a substantial body of original re- 
search carried out by the candidate. The 
selection of the research topic will be the 
responsibility of the student in consulta- 
tion with the academic advisor. When 
the doctoral student has completed all 
course requirements for the doctoral de- 
gree, together, the student and advisor 
will propose to the Department Graduate 
Committee (DGC) a Dissertation Com- 
mittee. Once approved, the Committee 
will meet at least as frequently as every 
six months to review the student’s 
progress. The Committee will assess 
whether the student is making adequate 
progress toward completing the disserta- 
tion in the required years of study and 
will approve the dissertation. The stu- 
dent is required to give an oral defense 
of the dissertation before the Committee 
and other faculty members. The de- 
fense is open to the public. 

Requirements for the Doctoral 
Degree 

Degree requirements will generally 
include 24 to 30 (minimum of 18) credit 
hours of courses beyond those required 
for the master’s degree. Twelve credits 
of dissertation research are required. A 
student with a master’s degree from an- 
other institution will need to show 
knowledge in all subject areas required 
for the equivalent Work Environment 
master’s degree from the University of 
Massachusetts Lowell. 

Courses will be selected to prepare 
each student in one major and two minor 
fields. The major field must include, at 
a minimum, six full courses (18 credits), 
and the minor fields, three courses (9 
credits) each. Courses taken for the 
master’s degree may be used to meet 
these requirements. There is no lan- 
guage requirement The student will 
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work with a doctoral program advisor to 
propose a set of courses to meet the re- 
quirements and to prepare a preliminary 
thesis proposal. The Graduate Commit- 
tee will then approve the list of courses 
and the preliminary proposal. 

Following approval of this prelimi- 
nary program, the student will be eli- 
gible to take a written qualifying exami- 
nation. The exam will be designed to 
test the knowledge in the major field. 
Upon meeting the course and written 
exam requirements, the student must 
pass an oral qualifying exam based on 
his or her written dissertation proposal. 
Following successful completion of the 
written and oral qualifying exams, a Dis- 
sertation Committee will be selected by 
the Graduate Committee. The disserta- 
tion will, in general, be in the form of 
three publishable manuscripts and will 
include an appropriate literature review 
and overview of the dissertation re- 
search. 

Industrial Hygiene 

Likely areas of research include expo- 
sure assessment, ventilation system de- 
sign, aerosol science, chemistry of air- 
borne contaminants, noise control, tech- 
niques for reducing the use of toxic 
chemicals, and respiratory protection. 
Required courses include at least one of 
the seminars in the series 19.61 1-616. A 
student will normally take two or more 
of these, depending upon the selected 
area of research. 

Ergonomics 

Examples of areas of doctoral research 
are field evaluation of ergonomic expo- 
sures and hazard surveillance, biome- 
chanical modeling, psychophysical 
methods of work analysis, evaluation of 
control measure effectiveness, and tech- 
nical and social factors in the reorgani- 
zation of work. Required courses in- 
clude one or more of the advanced semi- 
nars in the series 19.630-638, 19.610, 
19.684, or 19.685. A student will ordi- 
narily take two or more of these, de- 
pending upon the selected area of re- 
search. 

Epidemiology 

Required courses include: 19.672, a 
graduate course in mathematical statis- 
tics, one in pathophysiology, and addi- 
tional advanced courses in epidemiology 
and biostatistics. Examples of areas of 
research in which doctoral work is en- 
couraged include: respiratory epidemiol- 


ogy, injury epidemiology, exposure 
modeling for epidemiology, occupa- 
tional disease surveillance, and occupa- 
tional cancer epidemiology. 

Work Environment Policy 

Examples of areas of research encour- 
aged for doctoral work are: 

Labor and technology, regulatory policy, 
occupational health and labor/manage- 
ment programs, economic aspects of risk 
assessment, health and safety impacts of 
new technologies, management of 
chemical information, toxics use reduc- 
tion, and international health and safety. 

Course Descriptions 

19.401 Occupational Health (3-0)3 
Prerequisite: Junior or Senior status 
Survey of health risks in various work set- 
tings to familiarize students with chemical, 
physical and ergonomic hazards in work en- 
vironments using a case study approach. 
Topics addressed include approaches to con- 
trol or elimination of health risks, health and 
safety regulation and risk assessment. 

19.410 Preventing Disease in the Work 
Environment (3-0)3 
Prerequisite: Junior of Senior status 
Using real case studies of current environ- 
mental crises, this course introduces students 
to the rapidly growing field of work environ- 
ment. Students will be introduced to the 
various scientific disciplines providing the 
tools to those developing strategies to pre- 
vent environmental health hazards including 
epidemiology, toxicology, and industrial hy- 
giene. 

19.503 Health Effects of Occupational 
Exposures (3-0)3 
Prerequisite: 30.550 or consent of Instructor 
Comprehensive review of the toxicology and 
human health effects of the major chemical 
and physical hazards encountered in the 
work environment. The course examines 
risks associated with heavy metals, organic 
solvents, harmful dusts, asphyxiants, ionizing 
radiation, heat stress, noise, and repetitive 
trauma. Mechanisms of the effects on hu- 
man physiological systems are described. 

19.509 Hazardous Waste Worker 
Health and Safety (3-0)3 

Presents appropriate approaches to protection 
from health and safety hazards encountered 
on chemical waste sites and regulation liabil- 
ity, medical surveillance, and waste control 
policies. 

19.510 Industrial Hygiene (3-0)3 

An introductory course which surveys indus- 
trial hygiene. Topics include the measure- 
ment of physical and chemical hazards in the 
work environment, the design of ventilation 
and other controls, and the use of personal 
protective equipment with special attention 
to respiratory and hearing protection. Not 
intended for industrial hygiene majors. 


19-511 Industrial Hygiene Sampling Lab 
( 0 - 1)0 

Prerequisites: Concurrent or prior enrollment 
in 19.510 

Generally taken with 19.510 to provide intro- 
duction to and demonstration of the basic 
field survey and laboratory measurement 
equipment needed for the assessment of work 
environment exposures. 

19513 Health Hazards of Manufactur- 
ing Processes (3-0)3 
Prerequisites: 19.510; consent of Instructor 
except for designated majors 

This course describes the health hazards asso- 
ciated with basic industrial processes. Lec- 
tures that describe the processes and their 
hazards are interspersed with field trips tour- 
ing typical industrial facilities. 

19514 Aerosol Science (3-0)3 
Prerequisite: Consent of Instructor for non- 
industrial hygiene majors 

Basic properties of airborne particles, with 
particular regard to properties important to 
health. Includes basic properties of gas-borne 
particles, uniform particle motion, particle 
collection mechanisms, filtration, particle 
sampling, respiratory deposition, particle 
statistics, electrical properties, and optical 
properties. Course includes lectures and 
laboratory. 

19517 Physical Agents: Evaluation and 
Control (2-0)2 

Prerequisite: 19.510; consent of Instructor 
except for designated majors 
Physical hazards in the work environment 
include noise, vibration, heat and cold, and 
ionizing and nonionizing radiation. This 
course describes each of these hazards and 
presents the physics underlying their behav- 
ior, techniques used to evaluate exposure, and 
methods of control. Course includes lectures 
and laboratory sessions. 

19518 Engineering Controls and Per- 
sonal Protective Equipment (3-0)3 
Prerequisite: Consent of Instructor for non- 
industrial hygiene majors 

Techniques for controlling exposure to air- 
borne contaminants. Basic controls include 
toxics use reduction, ventilation, isolation, 
administrative controls, and personal protec- 
tive equipment. The course consists of lec- 
tures, laboratory, and field sessions. 

19530 Ergonomics and Work (3-0)3 
An overview of the scientific basis for design 
of the workplace to optimize physical and 
mental interaction of workers with machines, 
tools, and work methods. Topics include 
work measurement, anthropometry, biome- 
chanics, work physiology, cumulative trauma 
disorder and information presentation and 
processing. 

19531 Occupational Biomechanics 
(3-0)3 

Prerequisite: 19.530 or consent of Instructor 
The anatomical and physiological basis of 
human motor capabilities. Quantitative mod- 
els are developed to explain muscle strength 
performance, motion control, physical fa- 
tigue, and acute and chronic musculoskeletal 
trauma, particularly static link models of lift- 
ing and other manual activities. Application 
to the evaluation and design of various tasks 
and occupations. 
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19.532 Laboratory in Occupational Bio- 
mechanics (0-1)1 

Prerequisite: Concurrent or prior enrollment 
in 19.531 


Offered in conjunction with the Occupational 
Biomechanics course, to allow students to 
experimentally determine 1) musculoskeletal 
reactions to volitional acts; 2) muscle actions 
and fatigue, by means of electromyography; 
and 3) responses of the cardiopulmonary 
systems to various work stressors. 

19.537 Work Physiology (3-0)3 
The physiological responses of the cardiopul- 
monary system to whole-body and local ex- 
ertion. Physical fatigue, contribution of ex- 
ertions to heat stress, and psychophysical 
limits of work tolerance. Quantitative mod- 
els will be used to estimate metabolic costs 
of tasks frequently performed. 

19.540 Design for Injury Prevention 
(3-0)3 

Design of tools, equipment, and environment 
for the elimination or control of occupational 
safety hazards (industrial machinery, slips/ 
falls/ climbing, enclosed spaces, robotics/ 
automated systems, etc.). Anthropometric 
analysis, hazard analysis, systems safety, 
accident investigation and reconstruction. 
19.542 Human Factors (3-0)3 
Prerequisite: 19.530 or consent of Instructor 
The functional processes of human systems 
in the workplace that affect psychosocial 
health and productivity. Review of associa- 
tions between work design principles and 
effects on human well-being, learning, and 
performance. Human perceptive, cognitive, 
metabolic, and social -psychologic limita- 
tions. Human-machine interactions affecting 
“stress” and learning at the level of individu- 
als and of groups. Introduction to “healthy” 
job redesign, “conducive production,” and 
measurement strategies. Principles applied 
through practical design problems. 

19.550 Environmental Law and Poiicy 
(3-0)3 

Survey of relevant environmental laws and 
their application to public policy. A frame- 
work for understanding environmental poli- 
tics will be developed. This course is also 
offered in the Environmental Sciences pro- 
gram as 18.522. 

19.551 Work Environment Poiicy I 

(3-0)3 


This course provides an overview of occupa- 
tional safety and health policy in the U.S. It 
focuses on the legal context, especially on 
OSHA, but also provides an analytical 
framework for examining the role of social, 
economic and political factors in the recogni- 
tion and control of occupational hazards. 
19.552 Work Environment Poiicy n 
(3-0)3 Prerequisite: 19.551 
This seminar is intended to provide students 
with experience in carrying out a research 
project on a policy issue under the supervi- 
sion of a faculty member. Each student will 
select a project at the beginning and produce 
a final paper based on original research with 
an evaluation and analysis of the issues. 
Meetings will provide opportunity to review 
progress and permit critical input by students 
to each other’s projects. 


19.554 Labor and Technology (3-0)3 
This course examines the broader issues of 
the impact of technology on the work envi- 
ronment and on workers. Topics include 
technology and craft work, Taylorism and 
the development of mass production meth- 
ods, labor in the “factory of the future”, skill- 
based automation, shop floor programming, 
and other issues in technology policy. 

19.555 Ethics in Occupational Health 
(3-0)3 Prerequisite: 19.551 

This course examines ethical problems of 
occupational health scientists that derive 
from the special nature of the workplace en- 
vironment. Topics include the role of peer 
review in scientific studies; the influence of 
funding sources on the conduct of research; 
problems of industrial hygiene and medical 
practitioners in the private sector; the signifi- 
cance of scientific uncertainty for ethics; 
workers “right to know;” and others. 

19.556 History and Politics of Occupa- 
tional Heaith (3-0)3 
Prerequisite: 19.551 

A survey of the different pressure groups 
(industry, labor, government, public) that 
have played roles in the development of fed- 
eral and state occupational health activities 
including: development of workers’ com- 
pensation, tort law application, public citizen 
advocacy demands. The resulting public 
institutions will be studied in terms of the 
forces which created them and how they 
have changed in response to changes in the 
forces. 

19.557 Toxic Use Reduction (3-0)3 
Toxic Use Reduction (TUR) is a new ap- 
proach to hazardous waste management and 
environmental protection. Rather than ad- 
dressing chemical contamination as waste 
(after its generation), to be managed through 
permits and emission regulations, TUR fo- 
cuses on chemicals while still in production. 

In Mass., firms are required to prepare plans 
demonstrating how they will reduce or elimi- 
nate the use of toxic chemicals. The course 
is organized as a set of discussions and case 
studies from the “real-life” program. 

19.558 Occupational Heaith Adminis- 
tration I (3-0)3 

An introduction to management practices for 
occupational health and safety specialists. 
Topics include general program management 
subjects (business policy and corporate orga- 
nization, human resources management, ac- 
counting and budget management). Special 
attention will be given to program adminis- 
tration in the public sector. In addition, sub- 
jects particularly relevant to occupational 
health practitioners, such as “right to know”, 
worker training and health and safety com- 
mittees will be covered. 

19.561 Occupational Heaith Adminis- 
tration 11(3-0)3 
Prerequisite: 19.558 

This course will analyze the elements of an 
industrial program to educate workers and 
supervisors in hazard communication includ- 
ing applicable “right-to-know” laws, and 
administrative issues concerning chemical, 
ergonomic, and physical hazards. In addi- 


tion, the elements of an in-plant toxics use 
reduction program will be presented describ- 
ing the activities of toxics reduction planners. 

19.562 Joint Occupational Health and 
Safety Programs (3-0)3 
Prerequisite: 19.551 

This course studies the history and develop- 
ment of different forms of labor management 
cooperation in occupational health. The 
range of function and effectiveness for ef- 
forts from in-plant joint committees to corpo- 
ration/national union joint programs for edu- 
cation and research will be reviewed and 
evaluated. 

19.563 Risk Communication & Manage- 
ment (3-0)3 

Prerequisite: 19.551 

Development of the methods and programs 
needed for in-plant planners addressing re- 
duction in use of toxic materials, and amelio- 
ration of ergonomics and physical hazards. 
The elements of in-plant risk communication 
will emphasize effective worker notification 
of the attendant occupational risks and the 
evaluation of the impact and effectiveness of 
communication efforts. 

19.570 Introduction to Occupational 
Epidemiology (3-0)3 
Prerequisites: Consent of the Instructor for 
non-majors 

Designed as a first course in epidemiology 
with accompanying biostatistical principles. 
Major epidemiologic concepts will include 
measures of disease frequency, rates and 
risks, standardization, precision and validity, 
bias, and the important study designs (cohort, 
case-control and cross-sectional). Case stud- 
ies will be used. 

19.571 Epidemioiogy Methods n (3-0)3 
Prerequisites: 19.570, 19.581 or consent of 
Instructor 

An advanced course in epidemiologic meth- 
ods for those with some background in epi- 
demiology and biostatistics. Topics covered 
include theory of causal inference, methods 
of design, analysis and interpretation of 
epidemiologic studies. Covers the funda- 
mentals of survival analysis, logistic regres- 
sion in cohort and case control studies, Man- 
tel-Haenszel stratified methods, and the 
SMR. The assessment and control of con- 
founding through matching, stratification, 
and multivariate models will be presented. 

19.572 Occupational and Environmen- 
tal Epidemioiogy (3-0)3 
Prerequisites: 19.570, 19.581, or consent of 
Instructor 

A course covering both the content and 
methods of occupational and environmental 
epidemiology. The students will read and 
critique numerous studies in the field, and 
learn the particular methods and difficulties 
of conducting epidemiologic studies in the 
work environment. Key concepts include: 
the standardized mortality ratio and propor- 
tional mortality ratio, exposure assessment 
for epidemiology, and the healthy worker 
effect. 

19.581 Biostatisticai Methods for the 
Work Environment (3-1)4 

Prerequisites: Consent of Instructor 
Introduction to fundamental concepts of 
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probability and statistics, normal and bino- 
mial probability distributions, hypothesis 
testing, confidence intervals, sample size and 
power calculations, contingency table analy- 
sis, correlation and regression analysis. 

19.599 Work Environment Seminar 
( 1 - 0)1 

Prerequisites: Enrollment in Department 
M.S. or Sc.D. program. 

Weekly seminar presenting current topics of 
research or applications importance in the 
field. The seminar will be presented by fac- 
ulty and invited guests. 

19.610 Exposure Assessment (3-0)3 
Prerequisite: 19.510; consent of Instructor 
except for designated majors. 

Concepts of quantification of occupational 
exposures (chemical, ergonomic, radiation) 
for purpose of correlating health effects with 
exposures. Strategies for air sampling, noise 
measurements, time/motion study and work 
sampling will be discussed. Topics dis- 
cussed include reasons for conducting expo- 
sure assessment, sampling methods, sam- 
pling strategies (for epidemiology, compli- 
ance, control), and statistical considerations. 
Principles are illustrated through a series of 
case studies. 

19.611 Physical Properties of Aerosols 
for Exposure Control (3-0)3 
Prerequisite: 19.514 

A seminar covering aspects of aerosol sci- 
ence not discussed in 19.514 but necessary 
for the completion of research projects in- 
volving aerosols. Topics covered include the 
electrical, thermal, and optical properties of 
aerosols, particle agglomeration, evaporation 
and condensation, and the generation and 
measurement of test aerosols. Course will 
consist of lectures and laboratory sessions. 

19.612 Industrial Hygiene Exposure 

Data Analysis (3-0)3 

Prerequisite: 19.512 

An advanced seminar covering statistical 
considerations of sampling strategies dis- 
cussed but not examined in depth in 19.512. 
Issues such as quantification and partition of 
sampling variability and evaluation of bias 
and errors introduced by different assessment 
strategies will be discussed. 

19.613 Design and Evaluation of Venti- 
lation Systems (3-0)3 

Prerequisite: 19.518 

A seminar intended for students pursuing 
research involving industrial ventilation sys- 
tem design and evaluation. It covers material 
not included in 19.518, such as recent theo- 
retical models which describe system perfor- 
mance, design of systems for high-tempera- 
ture operation, trouble-shooting techniques, 
and advanced instrumentation techniques. 
Course consists of lectures and laboratory 
sessions. 

19.614 Advanced Air Chemistry (3-0)3 
Prerequisite: 19.515 

A seminar intended for students who must 
utilize advanced techniques for collecting 
and analyzing air contaminants. Knowledge 
of advantages and limitations of gas and liq- 
uid chromatography, atomic absorption, in- 
frared spectroscopy, and X-ray diffraction 
will be emphasized through laboratory ex- 
periments. 


19.615 Methods for Control of Noise 
and Vibration (3-0)3 
Prerequisite: 19.517 

A seminar intended for students who are con- 
ducting research into the measurement and 
control of noise and/or vibration. Advanced 
measurement techniques, analytical methods, 
and engineering control procedures are dis- 
cussed. It will be a lecture and laboratory 
course. 

19.616 Design/Evaluation of Respira- 
tory Protection Equipment (3-0)3 
Prerequisites: 19.514, 19.518 

A seminar intended for students who are con- 
ducting research into the design and perfor- 
mance of respiratory protection equipment. 
Such topics as qualitative and quantitative fit 
testing, NIOSH certification protocols, work- 
place protection factors, and research into the 
design of new respirators will be discussed. 
Course will consist of lecture and laboratory 
sessions. 

19.617 Measurement of Airborne Con- 
taminants (3-1)4 

Prerequisite: 19.510; consent of Instructor 
for non-industrial hygiene majors 
Sampling and analysis methods used in the 
evaluation of occupational exposures to aero- 
sols, gases, vapors and microorganisms. Di- 
rect reading instrumentation, calibration and 
data processing. Integrated sampling meth- 
ods and chemical analysis of organic and 
inorganic compounds will be covered in 
class and lab. 

19.630 Research Design for Ergonomics 
(3-0)3 

Prerequisite: 19.530 or consent of Instructor 
Procedures for conducting research on ergo- 
nomics (human factors, biomechanics, etc.). 
Experimental design alternatives, field re- 
search, survey research, considerations of 
data collection and reduction, sequential de- 
sign procedures, and ethical use of human 
subjects. 

19.632 Advanced Biomechanical Model- 
ing (3-0)3 

Prerequisite: 19.531 and consent of Instruc- 
tor 

A seminar reviewing current developments 
in the scientific literature on occupational 
biomechanics, with special emphasis on 
models of the hand, three-dimensional and 
dynamic modeling. 

19.634 Cardiopulmonary Effects of 
Work (3-0)3 

Prerequisites: 19.530, 19.537 and 19.570, or 
consent of Instructor 

A seminar reviewing current developments 
in the scientific literature on work physiol- 
ogy and occupational stress, including both 
experimental research and epidemiology of 
cardiovascular and pulmonary disease. 

19.636 Ergonomic Stressors and the 
Pregnant Worker (3-0)3 
Prerequisites: 19.503, 19.570 and 19.530, or 
consent of Instructor 
Review of physiology and epidemiology 
concerning the potential risks associated with 
ergonomic demands on the pregnant worker. 
Both maternal health effects (fatigue, low 
back trauma, acute injury) and fetal effects 
(spontaneous abortion, gestational age, 


birthweight, teratogenesis) will be explored. 

19.638 Methods in Work Analysis 
(3-0)3 

Prerequisite: 19.530, or consent of Instructor 
Criteria for selection of an approach to ergo- 
nomic job analysis depend on the combina- 
tion of exposures (micro- and macro-level 
ergonomic stressors) observed to be present 
as well as the analytical goal. Many ergo- 
nomic analysis techniques are based on tradi- 
tional industrial engineering approaches 
(time-motion study and work sampling), ap- 
plied to the identification and evaluation of 
potential risks to workers’ health. A variety 
of methods, both observational and 
instrumentational, will be discussed; labora- 
tory sessions will permit hands-on application 
of several of these for critical evaluation. 

19.639 Advanced Work Measurement 
(3-0)3 

Prerequisite: 19.638 

This is an advanced seminar to evaluate and 
critique state-of-the-art ergonomic analysis 
methods, including some still under develop- 
ment. 

19.643 Healthy Work Organization De- 
sign (3-0)3 

Prerequisite: 19.542 or consent of Instructor 
Health-based rationales for re-design of work 
organization; classic and alternative work 
organization theories; new conceptions of 
productivity. Methods covered include: de- 
termination of job change feasibility; health 
and growth assessment strategies; communi- 
cative and network-oriented approaches; pro- 
cesses for achieving conducive work, work- 
group based redesign, and organization-level 
change. Also, implications for product rede- 
sign, and occupational and political strategic 
issues. 

19.650 Advanced Topics in Risk Assess- 
ment/Risk Perception (3-0)3 

This course sets issues of risk assessment and 
risk perception in a social-psychological 
framework. Topics will include analysis of 
cognitive and non-cognitive approaches to 
risk; worker “subjective” measures of expo- 
sure; bureaucratic uses of risk assessment; 
risk communication; the public health ap- 
proach to risk; and others. 

19.651 Advanced Topics in Regulatory 
Affairs (3-0)3 

This course will be a seminar on key contro- 
versial issues in the regulation of the work 
environment. Topics will include the role of 
OMB in occupational and environmental 
health research and regulation, OSHA’s shift 
to personal protective equipment as a primary 
safety measure, the role of joint health and 
safety committees and other private ap- 
proaches to regulation, toxic torts and strict 
liability, criminal prosecution of environmen- 
tal offenders, and others. 

19.553 International Occupational 
Health & Safety (3-0)3 
Prerequisite: 19.551 
A comparative analysis of occupational 
health and safety in developed countries. De- 
scriptions and needs of developing countries 
in occupational health will be reviewed. Is- 
sues covered for both will include: Surveil- 
lance and definition of needs; descriptions of 
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interventions; and programs for primary and 
secondary prevention activities. 

19.670 Occupational Cancer Epidemiol* 

°gy (3-0)3 

Prerequisites: 19.570, 19.571, 19.581 or con- 
sent of Instructor 

This course is a review of current knowledge 
of carcinogenic risks in the work environ- 
ment. Covers the historical development of 
cancer epidemiologic methodology including 
the multistage model, the scientific basis of 
the regulatory policy currently in force in the 
U.S. governing carcinogens, the efficacy of 
cancer screening, and the use of early mark- 
ers of genotoxicity in epidemiology. 

19.671 Survival Analysis (3-0)3 
Prerequisites: 19.570, 19.571, 19.581 or con- 
sent of Instructor 

A detailed study of methods of survival 
analysis. Students will perform analyses on 
real data sets using various methods. Com- 
puter applications will be emphasized. 

19.672 Mathematical Modeling in Epi- 
demiology (3-0)3 Prerequisites: 

19.570, 19.571, 19.674, 19.581 or consent of 
Instructor 

An advanced course in epidemiologic analy- 
sis with emphasis on the design and testing 
of specialized mathematical models for par- 
ticular applications. The course will cover: 
the multistage model of cancer, various mod- 
els for time-dependent covariates, computa- 
tion of Robin’s G Null statistic, and 
pharmacodynamic modeling. 

19.673 Advanced Epidemiologic Meth- 
ods (3-0)3 Prerequisites: 19.570, 19.571, 
19.674, 19.581 or consent of Instructor 
Biostatistical and epidemiologic methods for 
the research scientist: the method of maxi- 
mum likelihood, construction of likelihood 
functions, empirical Bayes methods, and 
other special topics tailored to the needs of 
the enrolled students. 

19.674 Multivariate Methods in Epide- 
miology (3-0)3 

Prerequisites: 19.570, 19.571, 19.581, or 
consent of Instructor 

The course is an in-depth study of multivari- 
ate models for both discrete and continuous 
outcomes. Topics include: multiple linear 
regression, logistic regression, and propor- 
tional hazards models. Covers methods of 
checking for violation of underlying assump- 
tions, the construction and interpretation of 
dummy variables, problems of model selec- 
tion for causal inference and comparison of 
alternative models. 

19.675 Cohort Design and Analysis 
(3-0)3 

Prerequisites: 19.570, 19.571, 19.581 or con- 
sent of Instructor 

A practical course in the design and analysis 
of large cohort studies. Traditional person- 
year methods, survival analysis, nested case 
control studies, and proportional hazard 
models are discussed. Methodologic issues 
in use of both mortality and incidence data 
are stressed, as are problems of time depen- 
dent effects, and use of industrial hygiene 
data in estimating lifetime exposure histories. 


19.676 Case Control Design and Analy- 
sis (3-0)3 

Prerequisites: 19.570, 19.571, 19.581 or con- 
sent of Instructor 

The theory and practice of the case control 
study in occupational epidemiology. Covers 
the selection of cases and controls, matching, 
interpretation and use of the odds ratio, cat- 
egorical and multivariate methods of analysis 
including conditional and unconditional lo- 
gistic regression. 

19.677 Reproductive Epidemiology 

(3-0)3 

Prerequisites: 19.570, 19.571, 19.503, 

19.581 or consent of Instructor 
A course on both the methods and content of 
research on the reproductive health risks of 
the work and general environments. Includes 
a review of reproductive physiology and em- 
bryology. Discusses the problems and strate- 
gies of collecting reproductive histories, and 
the use of biologic markers of reproductive 
status. 

19.678 Respiratory Epidemiology (3-0)3 
Prerequisites: 19.570, 19.571, 19.581, 19.503 
or consent of Instructor 

An advanced methods course in the collec- 
tion and analysis of data assessing lung func- 
tion and diseases. Reviews respiratory 
physiology, spirometric and radiographic 
methods, standardized symptom question- 
naires, cross-sectional and longitudinal 
analysis strategies. 

19.679 Surveillance and Screening 
(3-0)3 

Prerequisites: 19.570, 19.571, 19.581 or con- 
sent of Instructor 

A seminar on two important advanced topics 
in occupational epidemiology. Methods of 
surveillance of the population for identifica- 
tion of cases of disease of probable occupa- 
tional origin will be discussed. Topics in- 
clude: sentinel health events, tumor and other 
disease registration, health hazard evaluation, 
and problems and prospects of computer 
linkage of various population data bases. 
Methodologic problems in screening popula- 
tions for early disease detection will also be 
studied. These include: test sensitivity/speci- 
ficity, lead time bias, and the design of 
epidemiologic studies to measure the effec- 
tiveness of screening programs. 

19.680 Issues in Assessment and Control 
of Confounding (3-0)3 
Prerequisites: 19.570, 19.571, 19.572, 19.581 
An advanced seminar in confounding in epi- 
demiology. Theoretical and practical aspects 
of minimizing bias in epidemiologic studies 
in the face of scientific uncertainty. 

19.681 Chemical Exposure Modeling 
(3-0)3 

Prerequisites: 19.570, 19.511, 19.512 or 
19.514, 19.581 or consent of Instructor 
A course stressing the linkage between in- 
dustrial hygiene and epidemiology. Topics 
include optimization of industrial hygiene 
sampling strategies for epidemiologic stud- 
ies, methods of summarizing industrial hy- 
giene data for epidemiologic models, and the 
use of pharmacologic modeling in exposure 
response studies. 


19.683 Risk Assessment in Workplace 
and Environment (3-0)3 
Prerequisites: 19.551, 19.570, 19.581 or con- 
sent of Instructor 

This course will review both the methods and 
policy implications of risk assessment in the 
development of occupational and environ- 
mental standards. Students will conduct risk 
assessments on real problems, and study im- 
portant cases in which these methods have 
been used in setting public policy. 

19.684 Epidemiology of Musculoskeletal 
Disease (3-0)3 

Prerequisites: 19.503, 19.530, 19.570, and 
19.581 

An advanced course on methods and content 
of research on work-related musculoskeletal 
disorders. Reviews pathophysiology, preva- 
lence, latency considerations, and diagnostic 
methods. The key literature is examined 
with attention to study design, quality of ex- 
posure assessment, control of bias and ad- 
equacy of statistical analysis. Screening and 
surveillance are also covered. 

19.685 Epidemiology of Acute Injury in 
the Workplace (3-0)3 
Prerequisites: 19.530, 19.570 and 19.581 

A seminar covering both the methods and 
content of studies of the risk factors for acute 
physical injury in the work environment. 
Following a review of current knowledge on 
the subject and models of injury causation, 
the course will focus on the collection of 
injury data, measurement of exposure to in- 
jury risk factors, the design of surveillance 
systems, and suitable statistical analysis 
methods. Students will critique the current 
literature in the field. 

19.690 Critical Review of the Occupa- 
tional Health Regulations (3-0)3 
Prerequisites: 19.503, 19.513, 19.570 
Course designed to explore the practical ap- 
plications of epidemiologic methods to the 
setting of actual standards. Students gain 
experience in distinguishing minor from ma- 
jor design and analysis flaws. Course is pre- 
sented as a seminar with four case studies 
and problem analysis. 

19.711 Selected Topics in Industrial Hy- 
giene (3-0)3 

Prerequisites: Specified at the time of offer- 
ing 

Advanced topics in industrial hygiene, expo- 
sure assessment or exposure control not of- 
fered in the regular curriculum. Topics may 
vary from year to year. 

19,713 Selected Topics in Ergonomics 
(3-0)3 

Prerequisites: Specified at time of offering 
Advanced topics in biomechanics, work 
physiology, occupational safety or human 
factors not covered in the regular curriculum. 
Content may vary from year to year. 

19.715 Selected Topics in W'ork Envi- 
ronment Policy (3-0)3 
Prerequisites: Specified at the time of offer- 
ing 

Advanced topics in work environment 
policy, risk perception, risk communication 
and management, regulatory affairs or labor- 
management programs not covered in the 
regular curriculum. Content may vary from 
year to year. 
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19.717 Selected Topics in Occupational 
Epidemiology (3-0)3 
Prerequisites: Specified at the time of offer- 
ing 

Advanced topics in occupational epidemiol- 
ogy, design and confounding, exposure-re- 
sponse modeling, or surveillance not covered 
in the regular curriculum. Content may vary 
from year to year. 

19.721 Industrial Hygiene Practicum 

(3-0)3 

A directed program of industrial hygiene 
field experience with a local industry or gov- 
ernment agency, required of all master’s de- 
gree candidates electing the non-thesis option 
in the industrial hygiene concentration. 

19.731 Independent Study In Industrial 
Hygiene (3-0)3 

Directed reading program for a student under 
the supervision of a specific faculty member. 

19.732 Independent Study In Ergonom- 
ics (3-0)3 

Directed reading program for a student under 
the supervision of a specific faculty member. 

19.733 Master’s Project in Work Envi- 
ronment (3-0)3 

Advanced research project required of all 
master’s degree candidates in the ergonom- 
ics, industrial hygiene, occupational epidemi- 
ology and work environment policy concen- 
trations. 

19.735 Independent Study in Work En- 
vironment Policy (3-0)3 
Directed reading program for a student under 
the supervision of a specific faculty member. 
19.737 Independent Study in Occupa- 
tional Epidemiology (3-0)3 

Directed reading program for a student under 
the supervision of a specific faculty member. 
19.743,6 Work Environment Master’s 
Degree Thesis (3-0)3, (6-0)6 
Prerequisites: Minimum 15 credit hours of 
graduate courses at an acceptable level; ap- 
proval of a written proposal outlining pro- 
posed research work. 

19.753,6,9 Work Environment 
Doctoral Dissertation 
(3-0)3, (6-0)6, (9-0)9 

Prerequisites: Minimum of 18 semester hours 
of graduate courses at an acceptable level; 
approval of a written proposal outlining the 
extent and nature of proposed research work. 
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COLLEGE OF 

HEALTH 

PROFESSIONS 

Dean 

Janice Stecchi 

Professor and Interim Dean: B.S., Bos- 
ton College; M,Ed., Salem State Col- 
lege; D.N.Sc., Boston University 

The graduate programs of the Col- 
lege of Health Professions in Clinical 
Laboratory Sciences, Health Services 
Administration, and Nursing provide 
specialized depth in knowledge, atti- 
tudes, and skills necessary for leader- 
ship in the health professions. The 
graduate program in Physical Therapy 
provides the student with entry level 
skill as a generalist in physical therapy 
practice. 

Clinical 

Laboratory 

Sciences 

Department Chair 
Alease S. Bruce 

Professor; B.S., Hampton University; 
M.S., Ph.D., Howard University. 

Graduate Coordinator 
Alease S. Bruce 

Professor; B.S., Hampton University; 
M.S., Ph.D., Howard University 

Faculty 

Kathleen Doyle, Professor; B.S.M.T., 
University of Massachusetts; M.S., 
Ph.D., University of Lowell. 

Sandra Lee Fessia, Professor; B.S., 
University of Texas; M.S.,Ph.D., 
Wayne State Medical School. 

Michael Frechette, Associate Profes- 
sor; B.S., Merrimack College; Ph.D., 
University of Rhode Island. 

Jacob W. Lam, Professor; B.S., Uni- 
versity of Illinois; M.S. University of 
Tennessee; Ph.D., University of Mas- 
sachusetts, Amherst. 

Ted Namm, Associate Professor; B.S., 
M.S., Fordham University; Ph.D., Uni- 
versity of New Hampshire. 


Robert J. Nicolosi, Professor; B.A., 
St. Anselm’s College; M.S., Ph.D., 
University of New Hampshire. 
Eugene Rogers, Professor; B.S., 
Lowell State College; M.S., Ph.D,, 
Northeastern University. 


Philosophy of the Department of 
Clinical Laboratory Sciences 

The Department of Clinical Labora- 
tory Sciences believes that every indi- 
vidual is entitled to quality health care, 
the delivery of which is in part based on 
continuous advancement in the clinical 
laboratory sciences. Dynamic techno- 
logical developments in the clinical sci- 
ences have demanded a need for continu- 
ous and advanced training. In response 
to this demand, the Department of Clini- 
cal Laboratory Sciences believes that 
graduate education is necessary to pre- 
pare the laboratory professional in this 
rapidly changing environment. The clini- 
cal laboratory scientist utilizes knowl- 
edge from the clinical, biological and 
physical sciences which may be inte- 
grated with education and administrative 
methodology in problem solving and the 
investigation of dynamic developments 
in the clinical laboratory. A graduate of 
the program is one who applies scientific 
theory to the application of clinical inves- 
tigation and diagnosis, generates new 
knowledge and assumes responsibility 
for continuous education in order to 
achieve a leadership position within the 
profession. A graduate of the Master of 
Science degree program in Clinical Labo- 
ratory Sciences is an ethically responsive 
professional. 

Program Intent 

The Master of Science degree pro- 
gram in Clinical Laboratory Sciences 
provides medical technologists and indi- 
viduals with medical and/or biological 
backgrounds with specialized knowledge 
in the clinical laboratory sciences. Indi- 
viduals will expand their understanding 
of the clinical sciences and be able to ap- 
ply state-of-the-art research techniques to 
the advancement of diagnostic technol- 
ogy. Knowledge of such skills will per- 
mit upward mobility into entry level su- 
pervisory positions and dissemination of 
clinical information in educational set- 
tings. The program integrates science 
components from the College of Arts and 
Sciences, educational components from 
the College of Education and manage- 


ment components from the Health Ser- 
vices Administration program in the Col- 
lege of Health Professions. 

Program Goals 

Each student upon completion of the 
program is expected to: 

1. Integrate knowledge from specialized 
areas of clinical research, management 
and education. 

2. Demonstrate competencies and ad- 
vanced skills in areas of clinical special- 
ization, research, management and educa- 
tion. 

3. Demonstrate ability to make deci- 
sions necessary for management and su- 
pervision of a clinical laboratory. 

4. Utilize teaching and management 
competencies to educate and supervise 
laboratory personnel in respective areas 
of specialization. 

5. Demonstrate knowledge and applica- 
tion of research methodology. 

6. Utilize research to improve the state 
of the art in techniques, management or 
education of clinical laboratory sciences. 

7. Equip and manage a clinical labora- 
tory efficiently and cost effectively. 

8. Collaborate with members of other 
health care specialties 

9. Show evidence of continuous profes- 
sional growth and leadership. 

Admission Requirements 

-Baccalaureate degree from an accred- 
ited university or college. 

-Undergraduate scholastic average of 
3.0 or better recommended. 

-Clinical certification for concentration 
in administration and education options. 

-Sound preparation in biological or 
clinical sciences with chemistry back- 
ground for research concentration. 

-Official score report for the Graduate 
Record Examination Aptitude Test. 

-Satisfactory completion of the follow- 
ing prerequisite: 

-Clinical Biochemistry or equivalent 
for Clinical Research concentration. 

-Three letters of recommendation per- 
taining to academic ability and profes- 
sional performance. 

Departmental Requirements 

The student must have completed 
prior to admission, or may complete with- 
out credit within the graduate program of 
study, an introductory course in comput- 
ers and a course in statistics prior to the 
third semester. 
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Degree Requirements 

The Master of Science degree pro- 
gram in Clinical Laboratory Sciences 
requires the successful completion of a 
minimum of 38 semester hours of gradu- 
ate level courses. These include 10 
credit hours of core courses, 15 credit 
hours of area electives, 6-9 credit hours 
of free electives and 4-8 credit hours of 
research project or thesis. Students se- 
lect their 15 credit hours of area elec- 
tives from one of the areas of concentra- 
tion: Clinical Research, Clinical Educa- 
tion or Clinical Administration. 

A project which will consist of a 
scholarly investigation or a thesis is re- 
quired for all areas of concentration. 
There is no formal foreign language re- 
quirement. 

Core Curriculum 

The core curriculum includes the fol- 
lowing courses and must be taken by 
each program student: 

30.550 Human Development and 
Pathophysiology 3 

36.555 Clinical Laboratory Man- 
agement 3 

30.553 Research Design and Meth- 
odology 3 

36.575 Seminar 1 

10 

Concentration Areas 

Students matriculating in the Master 
of Science degree program in Clinical 
Laboratory Sciences must select a con- 
centration area of either: Clinical Re- 
search, Education, or Administration. 

A. Clinical Research 

Students selecting this concentration 
are expected to have either prior certifi- 
cation or a sound preparation in the bio- 
logical sciences and chemistry. 

Prescribed electives include: 

36.551 Adv. Pathophysiology 

3 

36.553 Adv. Clinical Biochemistry 

1 

6 

In addition, students select 9 semester 
credits from departmental course offer- 
ings or from courses approved by the 
department chair, graduate coordinator 
or graduate committee. 


B. Clinical Education 

Students selecting this concentration 
are expected to have prior certification 
acceptable to the Department of Clinical 
Laboratory Sciences. This concentration 
requires the presented electives of: 

36.551 Advanced Pathophysiology 

3 

36.553 Advanced Clinical 

Biochemistry 2 

6 

In addition, students take 9 semester 
credits among the following 
graduate level education courses: 

01.610 Theories of Learning 3 

02.558 Measurement and Eval- 
uation 3 

08.659 Strategies for Instruction in 

Higher Education 3 
Approved Education Elec- 
tive 2 

12 

C. Clinical Administration 

Certification acceptable to the 
Department of Clinical Laboratory. 

Sciences is required of students select- 
ing this concentration. 

Prescribed Elective 

36.553 Advanced Clinical Bio- 
chemistry 3 

In addition, students must take 12 se- 
mester credits in the following graduate 
level administration courses: 


32.602 

Organizational Behavior in 
Health Care Services 3 

32.614 

Health Care Management 

T. 

32.607 

D 

Health Care Information 
Systems 3 

32.625 

Health Policy 2 


12 

Electives 



Two free electives may be selected 
from graduate offerings of the Univer- 
sity. 


Research Project or Thesis 

Each student must either complete a 
project (an original study which inte- 
grates concepts, skills and techniques 
and makes a contribution to the field) or 
a thesis (an in-depth independent inves- 
tigation of contemporary clinical prob- 
lems). If selecting a thesis, the student 
must select a committee and orally de- 
fend the work in a Departmental semi- 


nar. The thesis is subject to the guide- 
lines and requirements of the Graduate 
School. 

Programs of Study 

Clinical Research Concentration 

Semester I 

30-550 Human Development and 
Pathophysiology 3 

Clinical Elective 3 

Free Elective 2 

9 

Semester II 

36.551 Advanced Pathophysiology 

3 

30.553 Research Design & 

Methodology 3 

Free Elective 3 

36.575 Seminar ! 

10 

Semester III 

36.553 Advanced Clinical 

Biochemistry 3 

Clinical Elective 3 

36.744 Thesis or Free Elective 

4i2 

9-10 

Semester IV 

36.555 Clinical Laboratory 

Management 3 

Clinical Elective 3 
36.734 Project or 

36.744 Thesis 4 

To 

Total 38-39 

Clinical Education Concentration 

Semester I 

30.550 Human Development and 

Pathophysiology 3 

01.610 Theories of Learning 3 

Free Elective 2 

9 

Semester II 

36.551 Advanced Pathophysiology 3 

30.553 Research Design and 

Methodology 3 

02.558 Measurement and 

Evaluation 3 

36.575 Seminar \ 

10 

Semester III 

36.533 Advanced Clinical 

Biochemistry 3 

36.744 Thesis or Free Elective 4-3 

Approved Education 
Elective 2 

9-10 
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Semester IV 


36.555 

Clinical Laboratory 



Management 

3 


Free Elective 

3 

36.734 

Project or 


3.-744 

Thesis 

4 

10 


Total 

38-39 


Clinical Administration 
Concentration 

Semester I 

30.550 Human Development and 
Pathophysiology 3 

32.602 Organizational Behavior in 
Health Care Services 3 
Free Elective 1 

9 

Semester II 

32.607 Health Care Info Systems 3 
32.625 Health Policy 3 

30.553 Research Design and 

Methodology 3 

36.575 Seminar 1 

10 

Semester III 

32.614 Health Care Management 3 

36.553 Advanced Clinical 

Biochemistry 3 

36.744 Thesis or Free Elective 4-3 

9-10 

Semester IV 

36.555 Clinical Laboratory 


Management 3 

Free Elective 3 

36.734 Project or 

36.744 Thesis 4 

10 

Total 38-39 


Course 

Descriptions 

30.550 Human Development and Patho- 
physiology (3-0)3 

Study of the physiological steady state of the 
human body and disruptions that result over 
the life span as well as the pathophysiologi- 
cal mechanisms manifested in disease states. 
Defense, compensating and adaptive re- 
sponses to the pathophysiological process as 
they apply to the various systems are exam- 
ined. 

36.551 Advanced Pathophysiology (3-0)3 
Prerequisite: Human Development and 

Pathophysiology or permission of instructor 
Disease processes as appropriate and inap- 
propriate variants of normal physiological 
functions. A detailed examination of certain 
important and illustrative diseases rather 
than a survey of diseases in general. 


36.553 Advanced Clinical Biochemistry 

(3-0)3 

Prerequisite: Clinical Biochemistry 
This course is designed to give an in-depth 
understanding in clinical chemistry. Topics 
include: analytical techniques and the selec- 
tion of methodologies. A detailed examina- 
tion of selected clinical disorders will be dis- 
cussed with a biochemical viewpoint. 

36.555 Clinical Laboratory Management 
(3-0)3 

This course will introduce the student to 
management skills (improving communica- 
tion, maintaining discipline, handling com- 
plaints), personnel relations (labor relations, 
interviewing, OSHA regulations), laboratory 
operations and state and federal regulations 
of the laboratory. 

36.559 Pharmacology (3-0)3 
Pharmacology is an introduction to the 
chemistry, biochemistry and physiological 
actions of various pharmaceuticals. Funda- 
mental concepts will be stressed and will 
include a discussion of drug receptors, drug 
receptor interactions, pharmacokinetics, en- 
zyme induction, drug metabolism, drug 
safety and effectiveness and idiosyncratic 
reactions. 

36.561 Topics in Pharmacology (1-0)1 

Prerequisite: Pharmacology 
This course emphasizes the basic principles 
of drug action as related to modem therapeu- 
tics. During this course each student partici- 
pates in a seminar group concentrating on a 
specific aspect of pharmacology; this entails 
oral presentation of a chosen topic to the 
group and the writing of a paper. 

36.563 Nutritional Biochemistry (3-0)3 
This course will integrate biochemistry and 
physiology to gain a better perspective of 
how basic nutrients are metabolized during 
normal life-supporting processes. Subject 
matter will also include how abnormalities in 
nutrient metabolism can predispose to acute 
and chronic disease states. 

36.575 Seminar (1-0)1 
This course provides an opportunity for stu- 
dents to familiarize themselves with recent 
advances not covered in regular courses. 
Content varies from year to year so students 
may, by repeated enrollment, acquire a broad 
knowledge of contemporary issues. A writ- 
ten and oral presentation will be required as 
evidence of an ability to organize and evalu- 
ate published material. 

36.580 Gene Therapy and Clinical Genet- 
ics (3-0)3 

This course focuses on the clinical laboratory 
techniques that are used in gene therapy. 
Modem applications of genetic engineering, 
data analysis, and genome sequencing tech- 
nology in the clinical investigation of human 
disorders are covered. 

36.615 Medical Parasitology (3-0)3 

Prerequisite: Basic Microbiology 
Study of morphology, biology, host-parasite 
relationship, public health problems and con- 
trol of protozoa, helminths and arthropods 
primarily involved with parasitic diseases in 
man. Laboratory will introduce the most 
practical and reliable methods of clinical 
diagnosis. 


36.617 Medical Mycology (3-0)3 
Prerequisite: Basic Microbiology 
A study of the isolation, identification, clas- 
sification, epidemiology, mycoserology and 
clinical importance of medically significant 
fungi. The course will employ diagnostic 
methods used in the clinical laboratory in- 
cluding the most recent developments. 
36.619 Clinical Serology (3-0)3 

Prerequisite: Basic Microbiology, Basic 
Immunology, and Serology 
Theory and procedures for identification of 
antibodies produced as a result of infection 
by microorganisms, collagen diseases and 
autoimmune disorders. More modem con- 
cepts of immunologic testing as immunodif- 
fusion and fluorescent antibody will be intro- 
duced. 

36.625 Erythropoelsls (3-0)3 

Prerequisite: Hematology and Biochem- 
istry 

This course will provide an in-depth review 
of red blood cell morphology, proliferation 
and differentiation, as well as introduce the 
current clinical diagnostic procedures, corre- 
lating their results with normal and patho- 
logical states. 

36.627 The Leukocytes (3-0)3 

Prerequisite: Hematology and Biochemis- 
try 

An in-depth survey of both normal and 
pathological granulopoiesis, 
megakaryopoiesis, and lymphopoiesis. It 
will also correlate morphological and quanti- 
tative clinical diagnostic testing procedures 
with specific disease states. 

36.629 Experimental Hematology in the 
Clinical Laboratory (1-0)1 

Prerequisite: Hematology and Biochem- 
istry 

This course will review the current status of 
experimental hematology and will describe 
the clinical application of theoretical and 
technical breakthrough in the facilitation of 
diagnosis and evaluation of hematological 
disease states. 

36361 Advanced Clinical Hematology 
Seminar (1-0)1 

Prerequisite: Hematology, Biochemistry 
or permission of the instructor 
This course will review selected theoretical 
and technical topics in the field of clinical 
hematology. Students will prepare detailed 
seminars describing current research, clinical 
case studies, as well as specific problems 
facing the clinical laboratory scientist. 

36.633 Topics in Coagulation (1-0)1 
Prerequisite: Hematology, Biochemistry 
or permission of instructor. 

A review of all physiological, molecular, and 
technical aspects of hemostasis. Students 
will take part in describing the current prob- 
lems, as well as the on-going research taking 
place to further the understanding of both the 
normal and pathological blood clotting 
states. 

36.657 Clinical Toxicology (3-0)3 

Prerequisite: Pharmacology and Biochem- 
istry 

Designed to examine the instrumental meth- 
ods of assay. Toxicologic and 
pharmocologic action on and by the host 
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organism will be described. Major drugs and 
toxin types will be reviewed. 

36.659 Advanced Instrumentation (3-0)3 
A study of current principles of automated 
analysis as applied to the clinical laboratory. 
The course will provide practical exposure to 
several commercially available systems. 
36.661 Medicinal Chemistry (3-0)3 
Prerequisite: Pharmacology, Biochemistry, 
and Organic Chemistry. 

A study of the basic underlying chemical 
principles which account for the properties of 
drugs and an understanding of drug action. 
The principles relating biologic activity or 
molecular structure will be discussed. 

36.663 Topics in Medicinal Chemistry 
( 1 - 0)1 

Prerequisite: Medicinal chemistry or 
permisson of instructor 
Course will emphasize special areas of me- 
dicinal chemistry such as steroids, CNS com- 
pounds, pharmacodynamic agents and 
chemotherapeutics. 

36.734 Research Project In Clinical Labo- 
ratory Sciences (0-9)4 

Prerequisite: Written permission from 
Graduate Coordinator 

Prerequisite: Research Design and Meth- 
odology 

An independent study or laboratory project 
which has been approved and is under the 
direction of the project advisor. Projects are 
approved by the graduate coordinator in con- 
junction with the project advisor. 

36.744 Thesis (0-9)4 

Prerequisite: Research Design and Meth- 
odology 

Analytical and/or experimental work con- 
ducted under the direction of a thesis advisor 
and in accordance to the Graduate School 
Guidelines. Students are required to submit 
a written proposal for approval by a thesis 
committee and to present an oral defense at a 
college seminar. 


HEALTH 

SERVICES 

ADMINISTRATION 

Department Chair 
Beverly Volicer 

Professor; A.B ., University of Iowa; 
M.A., M.P.H., Ph.D., University of 
Michigan. 

Graduate Coordinator 
Vincent C. Pivnicny 

Assistant Professor; B.A., Lafayette 
College; M.S., Boston University; 
Ph.D., University of Pittsburgh. 

Faculty 

Vincent Pivnicny, Assistant Profes- 
sor; B.A., Lafayette College; M.S., 
Boston University; Ph.D., University 
of Pittsburgh. 

Beverly J. Volicer, Professor; A.B., 
University of Iowa; M.A., M.P.H., 
Ph.D., University of Michigan. 


MASTER OF SCIENCE DEGREE 
PROGRAM IN HEALTH SERVICES 
ADMINISTRATION 

Philosophy of the Department of 
Health 

The faculty of the Department of 
Health believes that each individual is a 
unique rational human being who must 
have the opportunity to interact effec- 
tively within a changing environment. 
Individuals possess innate rights, one of 
which is the attainment of the goal of 
optimal health. Society, through its com- 
munity and educational institutions, has 
a responsibility to make available for its 
citizens the methods and means for 
achieving the goals for an optimal level 
of health. To this end the Department of 
Health is committed to prepare profes- 
sional practitioners who, from their own 
health practice discipline, assist the indi- 
vidual, the family, the group and the 
community to achieve as high a level of 
health as possible. 

Program Intent 

The goal of the graduate program in 
Health Services Administration is to 
provide health services administrators 
with the specialized knowledge and 


skills necessary to administer the deliv- 
ery of high quality and cost effective 
health services. 

The core curriculum is designed to 
foster the ability to make administrative 
decisions based on sound management 
principles and scientific methods. The 
computer skills necessary for modem 
health care and health promotion man- 
agement are integrated throughout the 
curriculum. 

The program is designed to accommo- 
date individuals already employed in the 
health care field who wish to further 
their professional training, and for col- 
lege graduates preparing to enter the 
field. Course requirements may be com- 
pleted on either a full-time or part-time 
basis. 

Admission Requirements 

Baccalaureate degree from an accred- 
ited institution. An undergraduate scho- 
lastic average of 3.0 or better. Three 
letters of recommendation pertaining to 
academic ability and professional perfor- 
mance. Personal interviews if requested 
by departmental faculty. Acceptable 
score on the Graduate Management Ad- 
mission Tests (GMAT) or Graduate 
Record Examination (GRE). Satisfac- 
tory completion of prerequisite statistics 
course. 

Program Requirements 

1. Credits 

Forty -eight credit hours of course 
work will be required of all students en- 
rolled in the program; there are no for- 
mal language or comprehensive exami- 
nation requirements. An internship and 
thesis or project is required for gradua- 
tion. 

2. Program of Studies 

The Master of Science in Health Ser- 
vices Administration consists of 48 cred- 
its as follows: 

1 1 Core Courses 33 

2 Electives 6 

Internship 6 

Project or Thesis _2. 

48 credits 

These courses must be taken by every 
student in the program: 

32.602 Organizational Behavior in 
Health Care Services 

32.604 Principles of Epidemiology 

32.606 Quantitative Methods for 
Health Services 

32.607 Health Care Information 
Systems 
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32.61 1 Health Care Finance 

32.612 Operations Analysis and 
Control 

32.613 Research Methods 

32.614 Health Care Management 

32.615 Health Care Financial 
Management 

32.625 Health Policy 

32.626 Program Development and 
Strategic Management 

Departmental Electives (students se- 
lect 2 courses - 6 credits) (May be taken 
inside or outside of the program.) 

32.616 Health Law 

32.627 Marketing and Planning 
Health Care Services 

32.628 Ethics in Health 

32.633 Applied Studies in Health 

Promotion 

All students must also complete the 
following courses (9 credits): 

32.617 Internship and Seminar 

32.743 Thesis 

32.733 Project 

Health Services Administration 
Program Expected Outcomes 

Each student upon completion of the 
program is expected to 

A. Integrate knowledge from the 
fields of health services and health sys- 
tems, management, health, and the be- 
havioral sciences to identify, analyze, 
and address problems. 

B. Apply theory to the administra- 
tion of health care. 

C. Demonstrate specialized ad- 
ministrative competencies including 
advanced skills in the functions of plan- 
ning organizing, controlling and evaluat- 
ing health care and health promotion. 

D. Analyze legal, fiscal, regulatory 
and environmental factors influencing 
health care and health promotion. 

E. Demonstrate the ability to make 
effective administrative decisions. 

F. Communicate effectively. 

G. Demonstrate knowledge of re- 
search methodology. 

H. Utilize research to improve 
practice and expand knowledge in health 
services administration. 

I. Demonstrate basic competency 
in the financing of health care. 


Course 

Descriptions 

32.602 Organizational Behavior In Health 

Care (3-0)3 

Organizations 

Applies social science theory to health care 
organizations. Overview of the health care 
system and examination of roles of key ac- 
tors. Emphasis on use by students of course 
material to analyze change in health care 
organizations. 

32.604 Principles of Epidemiology 
(3-0)3 

Basic concepts of epidemological reasoning 
in context of current trends in major health 
problems. Emphasis on interpretation of 
epidemological data and application of 
epidemological information to management 
of health care and health promotion. 

32.606 Quantitative Methods for Health 
Services (3-0)3 

Application of bivariate and multivariate 
biostatistical methods to problems in health 
care management and health promotion. 
Emphasis on 1) determinants of appropriate 
procedures, 2) utilization of computer soft- 
ware for analysis, 3) and interpretation of 
statistical results. 

Prerequisite, a statistic course. 

32.607 Health Care Information Systems 
(3-0)3 

Introduces computer applications and man- 
agement issues in health care. Overview of 
hardware and software products. Manage- 
ment issues attendant to the design and 
implementation of computerized systems. 
Alternative strategies considered and pre- 
sented. 

32.611 Health Care Finance (3-0)3 
Presents important macroeconomic aspects 
of health care economics at the state and lo- 
cal level and describes their effects on health 
care providers. Instruction in operating, 
capital and cash budgeting. Foundation in 
basic tools of financial analysis. 

32.612 Operations Analysis and Control 
(3-0)3 

Fundamentals of analysis and control of in- 
ternal operations used in managing health 
care. Uses spreadsheet. Includes operations 
functions, design of systems, capacity utiliza- 
tion, quality control and inventory manage- 
ment. Emphasizes Total Quality Manage- 
ment (TQM). 

32.613 Research Methods (3-0)3 
Development of knowledge and skills useful 
for research in health services, ethical and 
political issues. Topics include study design, 
measurement, data collection and analysis 
and interpretation of findings. Applications 
to program management. 

32.614 Health Care Management (3-0)3 
Provides framework for addressing manage- 
ment principles and activities in health care 
organizations. 

32.615 Health Care Financial Manage- 
ment (3-0)3 

Tools and techniques necessary to manage 
the financial resources of health care organi- 


zations, report financial results, formulate 
strategic financial plans, and assess the fiscal 
impacts. Covers financial statements, cost 
accounting and analysis; and strategic plan- 
ning methods. Prerequisite, an elementary 
accounting course or permission of instructor 
and 32.611. 

32.616 Legal Issues in Health Services 
Administration (3-0)3 

Exposes the student to those legal concepts, 
principles and issues germane to the adminis- 
tration of various health care delivery sys- 
tems which comprise the American health 
services model. 

32.617 Internship and Seminar (0-9)3 
Provides an opportunity to work in health 
services administration under a qualified 
preceptor. Seminars with faculty integrate 
this experience with academic training. 
Placement decisions are made by faculty on 
the basis of student interests, needs, and 
abilities. 

32.625 Health Policy (3-0)3 
Provides students with a framework for 
policy analysis and examines major strands 
of U.S. health policy. Detailed consideration 
and discussion of the relationship of national 
policy to the planning, implementation and 
funding of health care services. 

36.626 Program Development and Strate- 
gic Management (3-0)3 
Development, monitoring and evaluation of 
health care programs. Includes problem 
identification, formulation of goals and ob- 
jectives, financing and resource availability, 
budgeting, monitoring and control. Inte- 
grates programs and strategic plans. 

32.627 Planning and Marketing for 
Health Care Services (3-0)3 

The history, principles and methodologies of 
health services strategic planning and mar- 
keting are examined. Relevant primary and 
secondary sources of information are identi- 
fied. Functions of board, management and 
planner/marketer are explored. 

32.628 Ethics in Health (3-0)3 
Examination of ethical theories and prin- 
ciples as they relate to the delivery of health 
services. Application to a variety of topics 
including allocation of scarce resources, ac- 
cessibility of care, informed consent, human 
experimentation, life support systems, and 
health policy. 

32.633 Applied Studies in Health Promo- 
tion (3-0)3 

Analysis of model health promotion pro- 
grams designed to reduce morbidity and 
mortality due to major health problems such 
as heart disease, cancer and stroke. Deriva- 
tion of principles useful in the development 
of new programs. 

32.743 Thesis or 
32.733 Project (3-0)3 
Each student is required to complete a thesis 
or project under the supervision of a faculty 
member. The project is intended to integrate 
the concepts and skills learned in previous 
courses, should be original, and make a con- 
tribution to the Field. Thesis must meet the 
requirements of the Graduate School and 
receive permission of the coordinator. 
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DEPARTMENT OF 
NURSING 

Department Chair 
May Futrell 

Professor; B.S., EA„ Columbia Uni- 
versity; Certificate, University of 
Southern California; Ph.D., Brandeis 
University. 

Graduate Coordinator 
May Futrell 

Professor; B.S., MA., Columbia Uni- 
versity; Certificate, University of 
Southern California; Ph.D., Brandeis 
University. 

Faculty 

Nina M. Coppens, Professor; B.S., 
M.S., Northern Illinois University; 
Ph.D., University of New Hampshire. 
Cheryl Lorane Cox, Professor; 
B.S.N., University of Tennessee; 
M.S.N., Vanderbilt University; Ph.D., 
University of Rochester. 

Janet Douglass, Associate Professor; 
B.S., Sl Anselm’s College; M.S., Bos- 
ton College; D.N.Sc., Boston Univer- 
sity. 

Karen Devereaux Melillo, Associate 
Professor, B.S.N., Salem State Col- 
lege; M.S., University of Lowell; 
Ph.D., Brandeis University. 

Lynne Fanst, Instructor; B.S., Boston 
State College, M.S., University of 
Lowell. 

Lisa Howe, Instructor; B.S., Fitchburg 
State College; M.S., University of 
Lowell. 

Susan Reece, Assistant Professor; 
B.S., Russell Sage College; M.S., Bos- 
ton College; D.N.Sc., Boston Univer- 
sity. 

Janice Stecchi, Professor and Interim 
Dean; B.S., Boston College; M.Ed. 
Salem State College; M.S., Ed.D., 
Boston University. 

Grace Sullivan, Assistant Professor; 
B.S., Lowell State College; M.S., Uni- 
versity of Lowell; D.N.Sc., Boston 
University. 

Patricia Tyra, Associate Professor; 
B.S., M.S., Ed.D., Boston University. 
Eileen Williamson, Associate Profes- 
sor; B.S. Lowell State College; M.S., 
D.N.Sc., Boston University. 


Philosophy 

The philosophy of the Department of 
Nursing reflects beliefs regarding person, 
environment, health and nursing. People 
have unique, individual qualities and ba- 
sic needs for respect, worth, and recogni- 
tion of personal dignity. They have the 
right to make choices and establish goals 
which influence and are influenced by the 
environment. Health is a dynamic state of 
physiological, psychological, social and 
spiritual well-being. Nursing is a health 
care discipline which uses the nursing 
process to support individuals, families, 
groups and communities in the promotion 
of health throughout the life span. 

Education is a self-actualizing, creative, 
lifetime endeavor involving values clarifi- 
cation, progressive systematic inquiry, 
critical analysis and judgment. The bac- 
calaureate nursing program incorporates a 
liberal education with generalized prepa- 
ration in professional nursing. The mas- 
ters program is predicated upon a bacca- 
laureate nursing education and prepares 
individuals as specialists. 

Program of Study 

The curriculum leading to a Master of 
Science degree with a major in Nursing 
emphasizes depth of knowledge and ex- 
cellence in nursing in three areas of spe- 
cialization: Administration of Nursing 
Services, Gerontological Nursing and 
Family and Community Health Nursing. 

Purposes of the Master’s Degree 
Program in the Department of 
Nursing 

1. Provide advanced educational oppor- 
tunities in nursing for baccalaureate pre- 
pared nurses. 

2. Prepare leaders in Gerontological 
Nursing, Family and Community Health 
Nursing and Administration of Nursing 
Services capable of improving nursing 
care through advanced practice. 

3. Prepare leaders capable of planning 
and initiating change in the health care 
system. 

4. Provide a foundation for doctoral 
education. 

The graduate program is designed for a 
four-semester, two-calendar year sched- 
ule, although part-time study is possible. 
Within each major area of specialization 
all students are prepared with knowledge 
and skills necessary for leadership in a 
variety of settings. Methods of inquiry, 
research and scholarly techniques are in- 
tegral parts of the curriculum. 


Program Objectives 

The master’s degree program prepares 
graduates who are able to: 

1. demonstrate, through advanced nurs- 
ing practice, a philosophy of nursing 
based on values that support the intrinsic 
worth and dignity of each individual, 

2. actively engage in collaborative rela- 
tionships with clients, peers and other 
health professionals to improve health 
care, 

3. demonstrate advanced clinical exper- 
tise in a specialty, 

4. evaluate own practice and promote 
professional and ethical standards of ad- 
vanced professional practice in a spe- 
cialty, 

5. apply relevant theories and research 
findings in nursing practice to promote 
optimum wellness and to advance nurs- 
ing, 

6. initiate change for the improvement 
of health and health care services through 
consultation, collaboration, advocacy, 
and accountability, 

7. evaluate changes and the change pro- 
cess for the improvement of health and 
health care services, 

8. evaluate social, political, legal and 
ethical issues affecting nursing in an area 
of specialization and develop strategies 
for effective role implementation, 

9. conduct scientific inquiry to contrib- 
ute to knowledge relevant to nursing, 

10. promote personal and professional 
development by continuing to acquire 
knowledge relevant to a specialized role. 

Admission Requirements 

Although each applicant is considered 
on an individual basis, admission require- 
ments are as follows: 

1. official proof of receipt of a bacca- 
laureate degree with a major in Nursing 
from a National League for Nursing-ac- 
credited school, 

2. minimum undergraduate grade point 
average of 3.0 (B), 

3. satisfactory completion of an intro- 
ductory course in descriptive and inferen- 
tial statistics, 

4. Massachusetts registered nurse 
licensure, 

5. three letters of reference, 

6. pre-admission interview, 

7. official score report of the Graduate 
Record Examination Aptitude Test, 

8. cardiopulmonary resuscitation certi- 
fication. 
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Additional Information 

Students must carry malpractice liabil- 
ity insurance. Evidence of such must be 
provided. In addition, entering students 
are required to submit proof of the fol- 
lowing to the University Health Service 
and the Department of Nursing prior to 
registration: 

1. immunization for measles, mumps, 
tetanus, diphtheria, and polio, 

2. titers indicating immunity are ac- 
ceptable, 

3. a negative mantoux (TB) test or 
CXR, 

4. the results of a physical examina- 
tion using the official form for the Uni- 
versity Health Service. 

Degree Requirements 

A minimum of 42 credits of course 
work will be required of all students. 
There are no formal language or com- 
prehensive examination requirements. 

A research project or a thesis is 
required for graduation. 

Part-Time Study 

Students may be admitted for part- 
time study. Part-time students must 
meet the same admission requirements 
for graduate study as full-time students. 
Part-time students will meet with their 
assigned advisor and plan a schedule for 
their program of studies. This program 
of studies is planned by the end of the 
first semester so that placement in clini- 
cal nursing courses can be assured. En- 
rolling in courses as scheduled or chang- 
ing courses requires approval from stu- 
dents’ advisors. Students planning to 
complete the total program on a part- 
time basis may face delays if they decide 
to change to full-time status after admis- 
sion. 

Curriculum 

All students take the following core 
courses: 

33.600 Theoretical Foundations for 
Advanced Nursing Practice 

33.553 Research Design and Meth- 
odology 

33.743 Thesis 

33.733 Project 
Gerontological Nursing and 
Family and Community Health Nursing 
Students take the following courses: 

33.65 1 Nurse Practitioner Role - 
Theory and Practice 

30.550 Human Development and 
Pathophysiology 


Areas of 
Specialization 

Administration of Nursing 
Services 

Admissions to this program have been 
suspended. 

The ultimate goal of nursing services 
is improvement of the human condition. 
The curriculum is designed to prepare 
nurses for effective administration of 
nursing services within the health care 
system. 

The following courses are required for 
Administration of Nursing Services: 

33.680 Concepts and Theories of 
Nursing Administration 

32.602 Organizational Behavior in 
Health Care Services 

33.681 Nursing Administration I 

33.682 Nursing Administration 
Practicum I 

32.6 1 1 Health Care Finance 

32.6 1 5 Health Care Finance Man- 
agement 

33.683 Nursing Administration II 

33.684 Nursing Administration 
Practicum II 

33.685 Nursing Administration III 
2 Electives 

Gerontological Nursing 

This specialty focuses on facilitating 
the health practices of older adults dur- 
ing the process of normal aging and 
identifying common health problems. 
Students develop advanced skills in 
communicating with older adults, health 
assessment, health teaching and nursing 
intervention and evaluation. Students 
are prepared as nurse practitioners and 
eligible to sit for the gerontological and 
adult nurse practitioner certification ex- 
ams. 

The following courses are required : 

33.610 Gerontological Nursing I 

33.613 Gerontological Nursing 
Practicum I 

33.61 1 Gerontological Nursing II 

33.614 Gerontological Nursing 
Praticum II 

47.551 Psychosocial Aspects of 
Aging 

33.612 Gerontological Nursing III 
2 Electives 


Family and Community Health 
Nursing 

This specialty focuses on facilitating 
the health practices of families during 
the process of normal development and 
identifying common health problems 
across the life span. Students develop 
advanced skills in communicating with 
families, health assessment, health 
teaching and nursing intervention and 
evaluation. Students are prepared as 
nurse practitioners and are eligible to sit 
for the family nurse practitioner certifi- 
cation exam. 

The following courses are required : 

33.660 Family and Community 
Health Nursing I 

33.663 Family and Community 
Health Nursing 
Practicum II 

33.661 Family and Community 
Health Nursing II 

33.664 Family and Community 
Health Nursing 
Practicum II 

47.504 The Family System 

33.662 Family and Community 
Health Nursing III 

2 Electives 

New Options: Occupational Health 
Nursing (effective Sept. 1994) and 
Adult Psychiatric/Mental Health 
Nursing (effective Sept. 1995). Please 
contact the Department of Nursing for 
progam descriptions. 

DOCTOR OF NURSING SCIENCE 

A proposal for a Doctor of Nursing 
Science (D.N.Sc.) degree has been ac- 
cepted for planning by the Massachu- 
setts Board of Regents of Higher Educa- 
tion. The Department of Nursing is 
waiting for final approval. 

Course 

Descriptions 

30.550 Human Development and Patho- 
physiology (3-0)3 

Study of the biological aging process and its 
effect on the various physiological param- 
eters of wellness. Defensive, compensatory, 
and adaptive responses to pathophysiologic 
processes are examined. 

33.553 Research Design and Methodology 
(3-0)3 

Study of the research process and the appli- 
cation of appropriate designs and methodolo- 
gies in the investigation of health care prob- 
lems. 
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33.600 Theoretical Foundations for Ad- 
vanced Nursing Practice (3-0)3 
Study of selected nursing theories and as- 
sumptions about person, health, environment 
and nursing. Concepts, theoretical struc- 
tures, theory development and evolution and 
their relationship to nursing are examined. 
33.651 Nurse Practitioner Roie - Theory 
and Practice (2-4)3 
Analysis and conceptualization of the nurse 
practitioner role in health care delivery sys- 
tems. 

33.680 Concepts and Theories of Nursing 
Administration (3-0)3 

Focus on the organization of nursing admin- 
istration systems within complex health care 
systems. 

33.681 Nursing Administration I - (3-0)3 
Nursing Management within Organizations. 
Study of existing models for delivery of 
nursing services in a variety of organiza- 
tional structures. Development of a model for 
administration of nursing services is empha- 
sized. 

33.682 Nursing Administration Practicum 
I (0-4)1 

Observation and experience in a health care 
setting. Analysis of organizational behavior 
based on nursing and management theories. 

33.683 Nursing Administration II - (3-0)3 
Functional Role of the Nurse Administrator. 
The use of theory to explain roles and func- 
tions in nursing administration. Decision- 
making , budget preparation, time manage- 
ment, advocacy, quality assurance and ethi- 
cal/legal issues are included. 

33.684 Nursing Administration Practicum 

n (0-4)1 

Experience in a nursing care setting to ana- 
lyze selected nurse management functions. 
Focus on problem-solving in nursing man- 
agement using the conceptual models. 

33.685 Nursing Administration HI 

(1-12)4 

A practicum in administration of nursing 
services. Weekly seminars provide the stu- 
dent with the opportunity to synthesize the 
knowledge and skills from prior courses. 

33.610 Gerontological Nursing I (4-0)4 
Study of older adults and examination of 
commonly occurring health problems, family 
and community resources, legislative influ- 
ences and ethical considerations. Emphasis 
placed on values, concepts and theories rela- 
tive to the well-being of the aged individual. 
33.613 Gerontoiogicai Nursing Practicum 
I (0-12)3 

Development of leadership role in 
gerontological nursing. Focus is on compre- 
hensive assessment, clinical decision mak- 
ing, identification of health problems and 
advanced nursing strategies to facilitate 
health promotion and maintenance. 

33.611 Gerontological Nursing II (4-0)4 
In-depth analysis of physiological and 
psychosocial factors relative to promoting, 
maintaining and restoring health of older 
adults. 


33.614 Gerontoiogicai Nursing Practicum 
n (0-12)3 

Practice in a leadership role gerontological 
nursing. Emphasis on comprehensive assess- 
ment, advanced clinical decision making and 
management of acute and chronic stable con- 
ditions of the older adult. Opportunity to 
apply and evaluate concepts, theories and 
research findings are provided. 

33.612 Gerontoiogicai Nursing HI 
(1-12)4 

Synthesis of advanced knowledge and re- 
search serve as the basis for advanced 
gerontological nursing practice. Emphasis 
on implementation and evaluation of ad- 
vanced practice strategies and the leadership 
role of the gerontological nurse practitioner. 

33.660 Famiiy & Community Health 

Nursing I (4-0)4 

Study of families with infants and children 
from multi-cultural systems, and examination 
of commonly occurring health problems. 
Emphasis placed on values, concepts and 
theories in terms of facilitating health promo- 
tion, maintenance and restoration. 

33.663 Family & Community Health 
Nursing Practicum I (0-12)3 
Focus on development of leadership role in 
family health nursing. Emphasis placed on 
comprehensive assessment, clinical decision 
making, identification of health problems 
and advanced nursing strategies to facilitate 
health promotion and maintenance. 

33.661 Family & Community Health 

Nursing H (4-0)4 

Analysis of biological and psychosocial fac- 
tors related to the health of childbearing, 
middle-aged and older adults within family 
systems and community suprasystems. 

Acute and chronic health problems are ex- 
plored in depth. 

33.664 Family & Community Health 
Nursing Practicum n (0-12)3 
Practice in a leadership role in family health 
nursing. Emphasis on comprehensive assess- 
ment, advanced clinical decision making and 
management of acute and chronic health con- 
ditions. Opportunity to apply and evaluate 
concepts, theories and research findings are 
provided. 

33.662 Family & Community Health 

Nursing HI (1-12)4 

Synthesis of advanced knowledge and re- 
search serve as the basis for advanced family 
nursing practice strategies. Emphasis on 
implementation and evaluation of advanced 
family practice strategies and the leadership 
role of the family and community health 
nurse practitioner. 

33.743 Thesis (3-0)3 

Course focus is on the application of the re- 
search process culminating in the completion 
of a thesis under the guidance of faculty. 
33.733 Project (3-0)3 

Course focus is on the application of one to 
two aspects of the research process culminat- 
ing in the completion of a project under guid- 
ance of faculty. 


DEPARTMENT OF 

PHYSICAL 

THERAPY 

Department Chair and Graduate 

Coordinator 

Joseph A. Dorsey 

Professor, B.S., Springfield College, 
M.Ed., Northeastern University, 
C.A.G.S., New York University, 
Ed.D., Boston University. 

Faculty 

Claire Chamberlain, Associate Pro- 
fessor, B.S., M.Ed., Tufts University, 
C.A.G.S., Northeastern University. 
Barbara Cocanour, Professor; A.B., 
The Defiance College, M.S., Ph.D, 
University of Maine. 

Linda Kahn-D’Angelo, Professor; 
B.A., Merrimack College, M.S. in 
P.T., Texas Women’s University, 
Sc.D., Boston University. 

Gerard J. Dybel, Instructor; B.S., In- 
diana University; M.P.T., Baylor Uni- 
versity; M.Ed., University of Toledo. 
Wendy Lannon, Instructor; B.S., Uni- 
versity of New Hampshire; M.S., 
Northeastern University. 

Susan O’Sullivan, Associate Profes- 
sor; B.S., M.S., Ed.D., Boston Univer- 
sity. 

Lisa Falvo, B.S., University of Massa- 
chusetts Lowell; M.S., Springfield 
College. 

Connie P. Seymour, Assistant Profes- 
sor; B.S., M.S., California State Poly- 
technic; M.P.T., Baylor University; 
Ph.D., University of Toledo. 

Joyce White, Assistant Professor, B.S. 
University of Connecticut, M.S., Bos- 
ton University. 


Philosophy 

The faculty of the Department of 
Physical Therapy believes that individu- 
als have intrinsic worth and a right to 
optimal health which enables them to 
interact effectively in a changing envi- 
ronment. To this end, members of soci- 
ety are responsible for taking an active 
and cooperative role in personal health 
and maintenance. When physical, bio- 
logical, psychological or social changes 
occur they may cause deficits in effec- 
tive functioning. Physical therapy is 
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integral to the prevention of disability 
caused by these changes as well as to the 
maintenance or rehabilitation of indi- 
viduals to their optimal level of func- 
tioning. 

The physical therapist is prepared in 
an academic program which synthesizes 
undergraduate background with graduate 
study that integrates professional physi- 
cal therapy knowledge, theory and psy- 
chomotor skills. The graduate of the 
Department of Physical Therapy is an 
ethical and competent professional who 
uses the problem solving approach and 
research process for clinical practice, 
teaching, management, consulting and 
advocacy. Commitment to life long 
learning is the basis for continued per- 
sonal and professional growth. 

The faculty believe that students are 
active participants in the educational 
process. As potential professionals, the 
relationship between students and fac- 
ulty is one in which there is mutual re- 
spect, understanding and interchange of 
ideas. Faculty, as experienced profes- 
sionals are resource persons, counselors, 
facilitators, motivators and role models 
for the potential professional. Students 
are self-directed, committed and moti- 
vated. 

Graduates are prepared to assume a 
leadership role in health care by practic- 
ing autonomously and cooperatively in a 
variety of settings in the medical and 
industrial economic sector such as: hos- 
pitals; rehabilitation centers; schools; 
extended care facilities; work environ- 
ments; sports medicine; community 
health and private practices. 

Program of Study 

The Department of Physical Therapy 
at the University of Massachusetts 
Lowell offers an entry level graduate 
curriculum of three components: car- 
diopulmonary, neurological and muscu- 
loskeletal physical therapy concepts, 
techniques, and skills. TTie course of 
study is designed to synthesize graduate 
study, undergraduate knowledge, and 
experiential learning to prepare gradu- 
ates to be general practitioners of physi- 
cal therapy with the capability to fulfill 
their roles as researchers, educators and 
consultants. 

The graduate degree requires a two 
and one-half year program of study, dur- 
ing which students participate in a vari- 
ety of clinical experiences. 


Program Objectives 

The graduate of the Master of Sci- 
ence degree program in Physical 
Therapy at the University of Massachu- 
setts Lowell will be prepared to: 

1. Maintain respect for human dig- 
nity in interaction with others. 

2. Promote the prevention of disabil- 
ity, the rehabilitation to and the mainte- 
nance of optimal function through the 
practice of physical therapy. 

3. Synthesize the knowledge of the 
pure and applied sciences, sociology, 
psychology and human values with the 
knowledge, theory and psychomotor 
skills of physical therapy. 

4 Evaluate the physical therapy 
needs of individuals of all ages using the 
problem-solving approach. 

5. Implement a physical therapy plan 
of care based on identified needs. 

6. Communicate effectively with col- 
leagues, clients and families. 

7. Utilize psychomotor and affective 
skills in the treatment of clients. 

8. Practice physical therapy in a safe, 
effective, ethical and legal manner in a 
variety of health care settings. 

9. Coordinate the results of pertinent 
research reported in the literature in the 
delivery of physical therapy services. 

10. Advance the theory and practice of 
physical therapy through research. 

11. Integrate teaching and learning 
principles in all facets of physical 
therapy practice. 

12. Promote and facilitate necessary 
change within the health care delivery 
systems to assure quality health care. 

13. Facilitate the practice of health 
promotion and disease prevention. 

14. Practice autonomously in a leader- 
ship role in a variety of clinical settings 
as a facilitator, counselor and motivator. 

15. Utilize principles of formal orga- 
nization, organizational behavior and 
management in the delivery of physical 
therapy services. 

16. Collaborate with health practitio- 
ners, consumers, and governmental 
agencies to provide cost effective health 
care of high quality. 

17. Demonstrate a commitment to per- 
sonal and professional development. 

18. Adhere to the code of ethics pro- 
mulgated by the American Physical 
Therapy Association. 


Admission Requirements 

1 . Baccalaureate degree from an ac- 
credited college or university 

2. Minimum undergraduate average of 
3.0. 

3. Undergraduate science average of 
3.0 or better. 

4. Graduate Record Examination mini- 
mum of 1300. 

5. Personal experience in a physical 
therapy setting as a volunteer or em- 
ployee. Minimum 35 hours. 

6. Three letters of recommendation. 

One must be from a Physical Therapist. 

7. Successful completion of all prereq- 
uisite courses. 

8. Highly qualified candidates will be 
invited for a personal interview. 

Students may be asked to provide 
documentation of the course content be- 
ing proposed to meet admissions criteria. 
Faculty support the APTA position to 
actively recruit and retain students who 
are disadvantaged by reason of ethnic, 
cultural or economic background and oth- 
ers who are likely to serve critical needs 
areas. 

Additional Requirements 

1. Students are responsible for carry- 
ing malpractice insurance. 

2. Proof of immunization acquired 
within six months prior to admission for 
measles, mumps, rubella, tetanus, polio, 
diptheria and tuberculosis is required. 

3. Applicants must provide a report of 
a physical examination by a physician 
conducted within six months prior to ad- 
mission indicating present general health 
status. 

4. The clinical education component 
of the curriculum is directed by the aca- 
demic coordinator of clinical education in 
collaboration with physical therapy fac- 
ulty. It includes three full-time clinical 
education experiences of six, eight and 
eight weeks respectively. These full-time 
experiences occur in the summer follow- 
ing the first year of study and in the sum- 
mer and fall following the second year. 
They are provided in collaboration with 
a variety of health care facilities through- 
out the United States. 

An integrated experience of one week 
duration is scheduled in each academic 
semester beginning in the spring of the 
first year. These short term experiences 
will occur in a variety of clinical facilities 
within New England. 
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Physical therapy students are re- 
sponsible for all costs related to clinical 
education including transportation, 
housing, meals and tuition/fees. Stu- 
dents should expect and plan for out-of- 
state clinical placements. Students are 
expected to dress in a professional man- 
ner while on integrated and full-time 
clinical assignents. 

General prerequisites include: 

•Humanities 

3 credits English composition 
3 credits literature 
-Social and Behavioral Science 
9 credits of psychology 
including: 

3 credits developmental 
3 credits interpersonal relationships 
3 additional credits 

3 credits sociology 
-Biological Science 

8 credits anatomy & physiology with 
labs 

-Chemistry 

4 credits general with lab 
4 credits organic with lab 

-Physics 

8 credits with labs 
-Statistics 
3 credits 

-Computer Science 
3 credits or demonstrated knowledge 

Professional Prerequisites 
-Pharmacology 

3 credits 
-Kinesiology 

4 credits with lab 
-Exercise Physiology 

4 credits with lab 

Application Must Be Received by 
February 15th. 

Students may be asked to provide 
documentation of the content of courses 
taken to meet admission criteria. 


Course of Study 
Year One 
Fall 

34.601 Clinical Anatomy 3 

34.603 Clinical Anatomy Lab 1 

34.605 Basic PT Procedures 

Lecture 3 

34.607 Basic PT Procedures Lab 1 

34.609 Medical/Surgical 

Conditions 3 

34.613 Principles of Clinical 

Teaching 3 


14 


Spring 

34.602 Neuroscience: Anatomy 3 
34.604 Neuroscience: Physiology/ 


Neurology 3 

34.606 Neuroscience Lab 1 

34.608 Musculoskeletal PT I 

Lecture 3 

34.610 Musculoskeletal PT I Lab 1 
34.612 Cardiopulmonary PT 

Lecture 3 

34.614 Cardiopulmonary PT Lab 1 
34.616 Research Methods 3 


18 

Integrated Clinical Experience (1 week) 

Summer 

34.615 Clinical Education Experience I 
(6 weeks, 2 credits) 


Year Two 


Fall 



34.617 

Neurological PT I Lecture 3 

34.619 

Neurological PT I Lab 

1 

34.621 

Musculoskeletal PT II 



Lecture 

3 

34.623 

Musculoskeletal PT II Lab 1 

34.625 

Electrophysiology 



Procedures 

3 

34.627 

Electrophysiology 



Procedures Lab 

1 

34.629 

Research Seminar 

2 

34.631 

Pediatric PT Lecture 

3 

34.633 

Pediatric PT Lab 

1 


18 

Integrated Clinical Experience (1 week) 


Spring 

34.61 8 Management & Ethics in 

P.T. 3 

34.620 Neurological PT II 

Lecture 3 

34.622 Neurological PT II Lab 1 

34.624 Directed Research 3 

34.626 Geriatric PT 3 

34.628 Musculoskeletal PT III 

Lecture 3 

34.630 Musculoskeletal PT III 

Lab 1 

34.632 Special Topics in P.T. 3 

18 

Integrated Clinical Experience (1 week) 


Summer/Fall 

34.634 Clinical Education Experiences 

II 

34.635 Clinical Education Experiences 

III 

(16 weeks, 4 credits) 

76 semester hours to complete program 

Course 

Descriptions 

34.601 Advanced Anatomy (3-0)3 
Advanced Anatomy is a study of the struc- 
tures of the human body, utilizing lectures, 
demonstrations and audiovisual materials. 

34.602 Neuroscience: Anatomy (3-0)3 
This course presents the structural features of 
the central nervous system as they relate to 
problems encountered in clinical neurology. 

34.603 Clinical Anatomy Laboratory 
(0-3)1 

Advanced anatomy laboratory is a visualiza- 
tion of the structures of the human body uti- 
lizing laboratory dissection of prosected parts 
and human cadavers. The laboratory also 
incorporates the recognition of underlying 
structures using surface anatomy and palpa- 
tion of bony and soft tissues. 

34.604 Neuroscience: Physiology and 

Neurology (3-0)3 

Neuroscience presents the principles of neu- 
rophysiology, neurology, and motor control 
as related to the practice of physical therapy. 
Topics in neurophysiology include: conduc- 
tion and transmission of the nerve impulse, 
neuromuscular synaptic transmission and 
skeletal muscle contraction, muscle tone and 
spinal reflexes, the neurophysiology of sen- 
sation and movement, and the transmission 
of pain. Neurological conditions will be in- 
tegrated with these various neurophysiologi- 
cal topics through the use of case studies and 
will include: peripheral nerve injuries, neu- 
romuscular conditions, and diseases/condi- 
tions of the central nervous system. An in- 
troduction to the major theories of motor 
control and their application to physical 
therapy evaluation and treatment will be 
discussed through problem solving and case 
studies. 

34.605 Basic Physical Therapy Procedures 
Lecture (3-0)3 

This course introduces students to the prin- 
ciples of patient evaluation and treatment 
utilizing the problem solving framework of 
the problem oriented medical record system. 
The purpose and appropriate use of evalua- 
tion procedures, and the rationale for safe 
and effective use of treatment procedures are 
emphasized. Topics include: organization of 
patient records, patient interviewing, isola- 
tion/sterile techniques, monitoring of vital 
signs, body mechanics, patient positioning, 
transfers, gait training and activities of daily 
living with assistive devices, wheelchair pre- 
scription and mobility, heat and cold modali- 
ties, and hydrotherapy. 
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34.606 Neuroscience Laboratory (0-3)1 
Neuroscience laboratory includes study of 
the anatomy and function of the human 
brain, spinal cord, peripheral and autonomic 
nervous systems through prosection, audiovi- 
sual resources and experimental procedures. 
The gross anatomy of the human brain and 
spinal cord will be visualized using 
prosections of human specimens, models, 
and slides. Experimental procedures include 
electromyographic recording of muscle ac- 
tion potentials, evaluation of reflex function 
in normals, assessment of sensory and cer- 
ebellar mechanisms, and testing cranial nerve 
function. In order to synthesize this course 
content each student will present a 
neuropathology case study. 

34.607 Basic Physical Therapy Procedures 
Laboratory (0-3)1 

This laboratory course develops psychomo- 
tor skills to allow clinical application of 
didactive knowledge gained in Basic Physi- 
cal Therapy Procedures Lecture. The safe 
and effective performance of various evalua- 
tion and treatment techniques are emphasized 
along with appropriate and effective commu- 
nication skills. Topics include: patient inter- 
viewing; isolation/sterile techniques; moni- 
toring vital signs, patient positioning and bed 
mobility; transfers, gait training and activi- 
ties of daily living with assistive devices; 
wheelchair mobility; massage techniques, 
cold and heat modalities, hydrotherapy. 

34.608 Musculoskeletal Physical Therapy I 
Lecture (3-0)3 

This course is the first of a three-course se- 
ries which explores physical therapy man- 
agement of musculoskeletal dysfunction. In 
this first course, general models for physical 
therapy intervention will be presented. The 
evaluation, treatment and prevention of 
pathological conditions affecting the muscu- 
loskeletal system of the lower extremity will 
be emphasized. Normal function will be 
included as a basis for recognizing and thera- 
peutically resolving dysfunction of skeletal 
and joint structures, muscles and soft tissues. 
A problem-solving approach will be utilized 
in providing patient care. 

34.609 Medical Surgical Conditions (3-0)3 
This course is an introduction to the study of 
disease and provides an overview of com- 
mon medical surgical conditions encountered 
by the physical therapist. Mechanisms of 
normal cell growth, cell response to injury 
and inflammation and cell death are re- 
viewed. This is followed by an introduction 
to neoplastic disease and oncology. Empha- 
sis is placed on inherited and acquired immu- 
nodeficiency disorders, infectious diseases, 
medical genetics, endocrine and metabolic 
disorders, gastrointestinal, hepatic and pan- 
creatic disorders, nephrology and disorders 
of the integumentary system. Special em- 
phasis is placed on the physical therapist’s 
role in the clinical management of clients 
with selected diseases and conditions. The 
second half of this course focuses on diseases 
and conditions of the musculoskeletal system 
with an emphasis on the medical/surgical 
management of various orthopedic condi- 
tions. 


34.610 Musculoskeletal Physical Therapy I 
Lab (0-3)1 

This laboratory course encourages the devel- 
opment of the psychomotor skills to allow 
clinical application of didactive knowledge 
gained in Musculoskeletal Physical Therapy I 
Lecture. 

34.611 Ethics and Professional Issues In 
Physical Therapy (3-0)3 

This course provides physical therapy stu- 
dents with the conceptual, moral-reasoning 
and interactional abilities required to deal 
with ethical and professional issues in then- 
daily practice. Readings, case studies and 
small group discussions allow for develop- 
ment and reinforcement of necessary intellec- 
tual and interactional skills. An understand- 
ing and appreciation of the profession of 
physical therapy including history, national 
organization scope of practice and Code of 
Ethics will be developed. Additional topics 
include the identification of moral aspects of 
health care practice, valid consent or refusal 
of treatment, issues of patient competency, or 
incompetency, confidentiality, negligence and 
malpractice. Legal topics include consent 
laws, statutory and practice laws, and laws 
related to negligence and malpractice. 

34.612 Cardiopulmonary Physical Therapy 
(3-0)3 

Cardiopulmonary Physical Therapy provides 
instruction in a variety of pathological car- 
diopulmonary conditions encountered by 
physical therapists. The course emphasizes 
assessment and treatment procedures em- 
ployed by physical therapists in dealing with 
these conditions. Students will be expected to 
integrate and synthesize information from 
related courses in a variety of cardiopulmo- 
nary problem solving experiences 

34.613 Principles of Clinical Teaching 
(3-0)3 

This course focuses on the principles of 
teaching and learning theory and the dynam- 
ics of teacher effectiveness as it applies to 
physical therapy and the clinical setting. Dis- 
cussions will center on the identified qualities 
of organization, clarity, enthusiasm, stimula- 
tion, instructor knowledge, the ability to in- 
struct in a group and the ability to supervise 
in a treatment setting. Emphasis is placed on 
creating a climate that encourages learning. 

A teaching experience will be planned, imple- 
mented and evaluated by each student. 

34.614 Cardio-Puimonary Physical 
Therapy Laboratory (0-3)1 

This course is to be taken concurrently with 
the Cardio-Puimonary Lecture. Students will 
be given the opportunity to practice those 
procedures discussed in Lecture and must 
demonstrate proficiency in each procedure to 
successfully complete the course. 

34.615 Clinical Education Experience I 
( 0 - 8)2 

A six week full time clinical experience de- 
signed to integrate basic physical therapy 
evaluative and treatment procedures with an 
emphasis on the musculoskeletal and cardiop- 
ulmonary systems. Students are directly su- 
pervised by qualified physical therapists in 
general acute facilities and outpatient settings. 


34.616 Research Methods (3-0)3 

This course presents the role of research in 
the development and critical analysis of 
physical therapy clinical practice. Students 
are guided through the scientific research 
process and the following stages are dis- 
cussed: problem and hypothesis identifica- 
tion, review of the literature, methods of 
evaluating the hypothesis, data collection, 
data analysis, interpretation and presentation 
of the results. Students will work in small 
groups to develop the components of a re- 
search proposal and orally present this pro- 
posal to other members of their class. 

34.617 Neurological Physical Therapy I 
(3-0)3 

This course is the first of two courses dealing 
with the therapeutic management of adult 
patients with neurological dysfunction. A 
variety of assessment and treatment proce- 
dures available to the physical therapist will 
be explored. Integration of treatment ap- 
proaches will be emphasized. Theoretical 
models based on normal sensorimotor devel- 
opment, neurophysiology and motor control, 
and motor learning will be discussed as a 
base for clinical decision making. Concur- 
rent laboratory sessions will emphasize the 
development of specific psychomotor skills 
necessary for the successful assessment and 
treatment of adult patients. 

34.618 Management and Ethics in Physi- 
cal Therapy (3-0)3 

This course provides an overview of the op- 
eration of physical therapy services within 
the structure of the United States health care 
system. The course will evolve from a 
macro approach concerning the issues and 
trends in the delivery of health care and their 
implications for the management of physical 
therapy services, to a micro view exploring 
the function and interaction of the physical 
therapist within the health care organization. 

34.619 Neurological Physical Therapy I 
Lab (0-3)1 

Through classroom laboratory experiences, 
the student will be given the opportunity to 
gain beginning skill in the practical applica- 
tion of assessment and treatment procedures 
for patients with neurological dysfunction. 

34.620 Neurological Physical Therapy II 
Lecture (3-0)3 

This course is the second of two courses 
dealing with the therapeutic management of 
adult patients with neurological dysfunction. 
A variety of assessment and treatment tech- 
niques available to the physical therapist will 
be explored. Integration of treatment ap- 
proaches will be emphasized. Theoretical 
models based on normal sensorimotor devel- 
opment, neurophysiology and motor control, 
and motor learning will be used as a base for 
clinical decision making. Concurrent labora- 
tory sessions will emphasize the develop- 
ment of specific psychomotor skills neces- 
sary for the successful assessment and treat- 
ment of adult patients. 

34.621 Musculoskeletal Physical Therapy 

II Lecture (3-0)3 

This course is the second of a three -course 
series which focuses on physical therapy 
management and summarizes medical and 
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surgical management of musculoskeletal 
dysfunction. The evaluation, treatment and 
prevention of pathological conditions affect- 
ing the upper extremity and distal lower ex- 
tremity will be emphasized. Normal function 
will be included as a basis for recognizing 
and therapeutically resolving dysfunction of 
skeletal and joint structures, muscular and 
soft tissue. A problem-solving approach will 
be utilized in providing patient care. 

34.622 Neurological Physical Therapy II 
Lab (0-3)1 

Through classroom laboratory experiences, 
the student will be given the opportunity to 
gain continued skill in the practical applica- 
tion of assessment and treatment procedures 
for patients with neurological dysfunction. 

34.623 Musculoskeletal Physical Therapy 
H Lab (0-3)1 

This laboratory course develops the psy- 
chomotor skills to allow clinical application 
of didactic knowledge gained in Musculo- 
skeletal Physical Therapy II Lecture. 

34.624 Directed Research (3-0)3 

This course is the application of research 
design and methodology culminating in the 
completion of a project or thesis under the 
guidance and supervision of the faculty. 
Comprehensive case studies will also be pre- 
sented and discussed. 

34.625 Electrophysiological Procedures 
(3-0)3 

This course is a study of advanced physical 
therapy procedures which utilize 
electrophysics and electrophysiology in 
evaluating and treating patients. The course 
will emphasize theories and techniques used 
in electrodiagnosis, electromyography, func- 
tional electrical stimulation, iontophoresis, 
transcutaneous electrical stimulation, 
biofeedback, laser and therapeutic electrical 
currents. 

34.626 Geriatric Physical Therapy 

(3-0)3 

The focus of this course is the changes in the 
cardio-pulmonary, musculoskeletal and neu- 
rological systems of the elderly that will af- 
fect physical therapy management. Empha- 
sis is placed on special needs of the elderly 
with respect to exercise, psychosocial, nutri- 
tional needs and pharmacology and compli- 
ance issues. 

34.627 Eiectrophysiology Procedures 

Laboratory (0-3)1 

This course is a practical application of theo- 
ries and principles presented in 34.625, Elec- 
trophysiology Procedures. 

34.628 Musculoskeletal Physical Therapy 

m Lecture (3-0)3 

This course is the last in a three-course series 
which focuses on physical therapy manage- 
ment and summarizes medical and surgical 
management of musculoskeletal dysfunction. 
The evaluation, treatment and prevention of 
pathological conditions affecting the spine, 
posture and gait will be emphasized. 

Orthotic and prosthetic use will be included. 
Normal function will be included as a basis 
for recognizing and therapeutically resolving 
dysfunction of skeletal and joint structures, 
muscular and soft tissue. 


34.629 Research Seminar (2-0)2 
During this course students wili develop a 
master’s project/thesis proposal with the guid- 
ance of a faculty project advisor, and instruc- 
tor of the Research Seminar. This course will 
serve as a forum for presenting, discussing 
and critiqueing the students’ research propos- 
als. 

64.630 Musculoskeletal Physical Therapy 
IDLab (0-3)1 

This laboratory course develops the psy- 
chomotor skills to allow clinical application of 
didactic knowledge gained in Musculoskeletal 
Physical Therapy HI Lecture. 

34.631 Pediatric Physical Therapy 
(3-0)3 

This course focuses on evaluation and treat- 
ment of pediatric problems of the CNS and 
neuromusculoskeletal systems. The develop- 
ment of a theoretical model for evaluation and 
treatment will be based upon principles of 
sensorimotor development, neurophysiology, 
motor control, and motor learning. The course 
will begin with normal sensorimotor develop- 
ment, evaluation and facilitation of sensorimo- 
tor development. The next section will deal 
with evaluation of problems in sensorimotor 
development, treatment techniques and strate- 
gies. 

The final section will emphasize problem 
solving and integration of previously pre- 
sented material using case studies. 

34.632 Special Topics in Physical Therapy 
(3-0)3 

This course introduces the second year physi- 
cal therapy student to various topics related to 
specialized physical therapy management of 
patients. Topics include, but are not restricted 
to, treating the HIV positive patient, upper and 
lower extremity prosthetics, orthotics and 
splint fabrication, bum care, arthritis, the in- 
sensitive foot, aquatic therapy, ADA, ergo- 
nomic assessment and case study presenta- 
tions. 

34.633 Pediatric Physical Therapy: Labo- 
ratory/Ciinic (0-3)1 

Through classroom and clinical laboratory 
experiences, the student will be given the op- 
portunity to gain beginning skill in the physi- 
cal therapy treatment of pediatric clients. 

34.634 Clinical Education Experience II 
( 0 - 8)2 

An eight week full time experience which 
promotes the development of an autonomous 
professional through the synthesis and utiliza- 
tion of advanced academic theory in evalua- 
tion and treatment. Students are expected to 
use sound scientific rationale and a problem 
solving approach in all aspects of patient care. 
Students are allowed to explore areas of inter- 
est in a variety of settings. 

34.635 Clinical Education Experience III 
( 0 - 8)2 

Final full time eight week clinical experience 
designed to promote socialization into the pro- 
fession of physical therapy. Students are ex- 
pected to function as independently as pos- 
sible using the problem solving process as a 
basis for all clinical decision making. Com- 
munication, coordination and consultation 
with other members of the health care team 
and responsibility for total client management 
is emphasized. 
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COLLEGE OF 
MANAGEMENT 
Graduate 
Programs 

Dean 

Harvey Kahalas 

Professor; B.S., Boston University; 
M.B.A., University of Michigan; 

Ph.D., University of Massachusetts 
(Amherst). 

MBA & MMS Program Director 
Valerie Kijewski 

Associate Professor; B.A., Boston Col- 
lege; M.A., Ph.D,, Indiana University. 

Management Program 
Coordinator for Eng.D. 

Yash R. Puri 

Professor, B.Sc., M.Sc., M.B.A., Delhi 
University, M.B.A., D.B.A., Indiana 
University. 

FACULTY 

Shimon Awerbuch, Assistant Profes- 
sor; B.S., M.S., Ph.D., Rensselaer 
Polytechnic Institute, 

Michael H. Best, Professor; B.A., 
M.A., University of Oregon; Ph.D,, 
Central Washington State University. 
Severin C. Carlson, Associate Profes- 
sor; B.S., Northeastern University; 
M.B.A., D.B.A., Indiana University. 
Clair mont P. Carter, Professor; B.S., 
Pennsylvania State University; M.B.A. 
University of Akron; D.B.A., Kent 
State University. 

Samuel Chester, Associate Professor; 
B.S., Boston University; M.B.A., Suf- 
folk University. 

J. Stephen Collins, Associate Profes- 
sor; B.A., Boston College; M.S., 
Northeastern University; Ph.D., Boston 
College; C.P.A. (Massachusetts). 

Clare L. Comm, Associate Professor, 
B.S., Miami University (Ohio); 

M.B.A., University of Ohio (Dayton); 
Ph.D., University of Cincinnati. 

Ellen Foster Curtis, Associate Profes- 
sor; A.B., M.B.A., D.B.A., Indiana 
University. 


Leslie M. Dawson, Professor; B.B.A., 
Iona College; M.A., University of To- 
ledo; Ph.D., Michigan State Univer- 
sity. 

Gerald F. Downey, Professor; B.S., 
M.B.A., Northeastern University; 
M.S., Ph.D., Boston College. 

Richard E. Ducharme, Professor; 
B.S., Syracuse University; M.S., Air 
Force Institute of Technology (Ohio); 
Ph.D., Syracuse University. 

David P. Echevarria, Assistant Pro- 
fessor, B. A., Chapman College; 
M.B.A., University of West Florida; 
Ph.D., University of Massachusetts 
Amherst. 

Charles T. Feeney, Professor; B.S., 
Boston College; M.B.A., Northeastern 
University; C.P.A. (Massachusetts). 
Stuart C. Freedman, Professor; B.A., 
City College of New York; M.S., 
Ph.D., Cornell University. 

John G. Hamer, Associate Professor; 
B.S., University of Lowell; M.B.A., 
Ph.D., Texas A & M University. 
Brooke Hargreaves-Heald, Assistant 
Professor; B.A., Brandeis University; 
J.D., Northeastern University. 

Braxton Hinchey, Professor; A.B., 
M.A., Ph.D„ University of Missouri. 
Timm L. Kainen, Professor; B.A., 
Connecticut State University, M.A., 
University of Hartford; Ph.D., Univer- 
sity of Massachusetts (Amherst). 

M. Riaz Khan, Professor; B.S., M.S., 
University of Karachi (Pakistan); 
M.A., M.B.A., Ph.D., State University 
of New York (Buffalo). 

Valerie Kyewski, Associate Profes- 
sor; B.A., Boston College; M.A., 
Ph.D., Indiana University. 

Linda H. Kistler, Professor; B.S., 
M.S., Colorado State University; 
CJP.A. (Massachusetts). 

Bradford J. KnipeS, Visiting Assis- 
tant Professor; B.B.A., Ph.D., Univer- 
sity of Massachusetts (Amherst). 
Sarah Kuhn, Assistant Professor; 
B.A., Harvard University; Ph.D., Mas- 
sachusetts Institute of Technology. 
Duncan G. LaBay, Assistant Profes- 
sor; B.A., University of Southern 
Maine; B.S., M.A., Tufts University; 
Ph.D., University of Michigan. 


Joshua B. Levy, Assistant Professor; 
B.A., State University of New York at 
Binghamton; M.A., University of Wis- 
consin; M.S., Cornell University; 
Ph.D., University of Wisconsin. 

David A. Lewis, Associate Professor; 
B.S.I.E., Northwestern University; 
M.S.I.E., University of Texas (Arling- 
ton); Ph.D., University of Massachu- 
setts (Amherst). 

George T, Liaw, Associate Professor; 
B.A., National Taiwan University; 
M.A., University of Minnesota; Ph.D., 
University of Illinois (Urbana). 

Efrem G. Maliach, Associate Profes- 
sor; B.S.E., Princeton University; 
M.B.A., Boston University; Ph.D., 
Massachusetts Institute of Technol- 
ogy. 

Stuart L. Mandell, Professor Emeri- 
tus; B.A., Brooklyn College; M.B.A., 
Syracuse University. 

William Mass, Associate Professor, 
B.G.S., University of Michigan at Ann 
Arbor, M.P.H., Harvard University; 
Ph.D., Boston College. 

Joyce S. Mehring, Associate Profes- 
sor; B.A., BuckneU University; M.S., 
University of Michigan; Ph.D., Massa- 
chusetts Institute of Technology. 
James P. Monahan, Professor; B.S., 
M.B.A., Boston College; Ph.D., Co- 
lumbia University. 

Martin R. Moser, Associate Profes- 
sor; B.A., The City College of New 
York; M.A., Antioch Graduate School 
of New England; Ph.D., University of 
Massachusetts (Amherst). 

Phillip I. Moss, Associate Professor, 
B.A., Johns Hopkins University; 

Ph.D., Massachusetts Institute of 
Technology. 

Sudhir Nanda, Visiting Assistant 
Professor; B.A., Delhi University; 
M.B.A., Indian Institute of Manage- 
ment; Ph.D., University of Massachu- 
setts (Amherst). 

Leo Pipino, Associate Professor; 
B.S.E.E., Manhattan College; 
M.S.E.E., Northeastern University; 
Ph.D., University of Massachusetts 
(Amherst). 

Norma C. Powell, Associate Profes- 
sor; B.S., M.S., University of Hous- 
ton — Clear Lake; Ph.D., Texas A & M 
University. 
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Santo J. Pullara, Professor; B.S., 
J.D., Ph.D., Syracuse Uni- 
versity. 

Yash R. Puri, Professor; B.Sc„ 
M.Sc., M.B.A., Delhi University, 
M.B.A., D.B.A., Indiana University. 
Irwin A. Shapiro, Professor; B.S., 
Syracuse University; M.B.A., Indi- 
ana University; M.A., Ph.D., Clark 
University. 

Sherre Strickland, Associate Pro- 
fessor; B.B.A., M.B.A., Lamar Uni- 
versity; Ph.D., Texas A & M Univer- 
sity. 

Kathleen Suchon, Assistant Profes- 
sor; B.A., University of California 
(Berkeley); M.B.A., Ph.D., State 
University of New York (Albany). 
Charles F. Thompson, Associate 
Professor; B.S.A., Bentley College; 
M.B.A., Northeastern University; 
C.P.A. (Massachusetts). 

Chris Tilly, Assistant Professor; 
B.A., Harvard College; Ph.D., Mas- 
sachusetts Institute of Technology. 
Kathryn M. Verreault, Associate 
Professor; B.S., University of 
Lowell; M.B.A., Ph.D., Texas A & 

M University. 

Louis E. Yelle, Professor; B.S., 
Lowell Technological Institute; M.S., 
M.B.A, Northeastern University. 
Eunsang Yoon, Associate Profes- 
sor; B.A., Seoul National University; 
M.B.A., University of Georgia; 

Ph.D., Pennsylvania State Univer- 
sity. 


Accreditation 

All programs offered by the College of 
Management are accredited by the 
American Assembly of Collegiate 
Schools of Business (AACSB). 

THE MASTER OF BUSINESS 
ADMINISTRATION (M.B.A.) DEGREE 
PROGRAM 

American business in the 1990’s will 
be facing a very different internal and 
external environment from that which 
existed in previous decades. This envi- 
ronment will be characterized by rapid 
technological change, increased interna- 
tional competitiveness in manufacturing 
and other sectors, and a labor force which 
expects a higher quality of work life than 
did previous generations of employees. 
These changes directly affect the health 


and vitality of any region’s economy. 

The Master of Business Administration 
(MBA) program is designed to serve 
middle level professionals and others 
seeking management careers in business 
and industry. The program is designed to 
prepare students to manage effectively in 
rapidly changing regional, national, and 
global competitive environments. 

The MBA program not only requires a 
thorough understanding of the traditional 
functional areas of business, but also pro- 
vides a detailed, integrated examination of 
issues faced by contemporary managers. 
The unifying theme of industry analysis 
addresses the challenges posed by global 
competition, such as, accelerated change 
and complexity of technology, 
globalization of markets, increasing cul- 
tural diversity of human resources, ethical 
concerns, changing political processes, 
increasing role of governments in busi- 
ness, evolving organizational structures, 
and other similar issues. 

With this philosophical framework as 
its driving force, the M.B.A. program at 
the University of Massachusetts at Lowell 
prepares graduates to become leaders in a 
wide variety of commercial, industrial and 
governmental settings. Optional special- 
izations are available in the fields of fi- 
nance and marketing. The awarding of 
the M.B.A. degree signifies that the stu- 
dent has developed integrative skills in 
problem solving and decision making and 
can relate these skills to all functional ar- 
eas of business. The development of this 
expertise entails an examination and ap- 
plication of advanced analytical tools. 

Graduate Assistantships 

Teaching and research assistantships 
are available to many qualified 
full-time M.B.A. students in the College 
of Management (C.O.M.). These awards 
provide students with a stipend for the 
academic year. The primary purpose of 
these awards is to provide promising 
graduate students with financial assistance 
to offset the costs of full time graduate 
study. They also benefit students by pro- 
viding an opportunity to build knowledge 
and skill in various aspects of business 
administration by working closely with 
members of the C.O.M. faculty in the 
conduct of their teaching and research. 

Computer Facilities 

Full-time and part-time M.B.A. stu- 
dents have access to extensive computer 
facilities both inside and outside of the 
College. Within the College, students 
may utilize numerous IBM-compatible 


microcomputers and Apple Macintosh 
computers located in the C.O.M. micro- 
computer laboratory. Also available is 
the University’s Digital Vax 8650. Use 
of this equipment, as part of course work 
or in conducting research, familiarizes 
students with computer technology in 
general, and provides them with specific 
micro and main-frame computer skills 
that are vital for success in today’s busi- 
ness world. 

Entrance Requirements 

Admission to the M.B.A. program is 
open to students who have earned the 
baccalaureate degree. An aptitude for 
management decision-making and dem- 
onstrated academic ability are the most 
important qualifications for admissions. 

It is also required that applicants have an 
adequate mathematics background, in- 
cluding a course in calculus. Applicants 
should submit, along with their Graduate 
School application, an official transcript 
of grades from their undergraduate 
institution(s), an official Graduate Man- 
agement Admission Test (G.M.A.T.) 
score (the Graduate Record Examination 
is not an acceptable alternative), three 
letters of recommendation, a resume, and 
a one-page typewritten statement of aca- 
demic and career goals. Students for 
whom English is not their national lan- 
guage must also submit an official score 
report for the Test of English as a Foreign 
Language (TOEFL). 

Part-time and Full-time Study 

M.B.A. students may attend either full- 
time or part-time. Most courses, at 
present, meet during the evening hours 
beginning at 6:00 p.m. Courses are of- 
fered in the fall and spring semesters and 
in two intensive summer sessions. A 
minimum full-time course load is consid- 
ered to be 9 credits. Full-time students 
usually complete their degree require- 
ments in two years. Part-time students 
must complete their degree requirements 
within five years. The program requires 
all students to take at least two courses 
during the first and last semester of the 
Advanced Core. 

Admission to M.B.A. Courses 

M.B.A. courses are open only to Col- 
lege of Management graduate students 
who are fully-matriculated degree candi- 
dates. Applicants to the M.B.A. pro- 
gram may not take courses while their 
application is being completed or un- 
der review. 
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Application deadlines are: 

For Fall Admission 
International applicants: April 1 
U.S. residents: June 1 

For Spring Admission 
International applicants: November 1 
U.S. residents: December 1 


Residency Requirement 

To be recommended for the M.B.A. 
degree, students are required to complete 
a minimum of nine courses (27 credits) 
beyond the Foundations Core in the 
M.B.A. program at the University of Mas- 
sachusetts at Lowell. Only under special 
circumstances, and with prior approval, 
are students permitted to complete 
courses at other institutions. 


Curriculum Requirements 

The M.B.A. program consists of eigh- 
teen hours (9 courses) of prerequisite 
foundation core courses which may be 
waived through previous undergraduate 
work, and thirty-three credit hours (11 
courses) of advanced courses and elec- 
tives, for a total of 51 credit hours. 

Foundations Core Courses 

(9 courses- 18 credits): 

60.501 Financial Accounting 

60.502 Managerial Accounting 

61.501 Business Financial Analysis 

62.501 Marketing Fundamentals 

63.501 Management Information 
Systems 

63.502 Operations Management 

65.501 Economics 

65.502 Quantitative Foundations 

66.501 Behavioral Foundations of 

Organizations 

Guidelines for Waiver of 
Foundations Core Courses 

The maximum number of courses that 
can be waived is nine (18 credits). A stu- 
dent accepted to the University of Massa- 
chusetts at Lowell MBA program may 
request a waiver of any of the core 
courses listed below. These courses may 
be waived with exemption (meaning a 
replacement course is not required) if the 
equivalent undergraduate course work 
was completed with a grade of “B” or bet- 
ter within the past seven years. For 
courses taken more than seven years ago 
with a grade of “B” or better, a student 
may take a written exam to demonstrate 
proficiency. Additionally, up to two elec- 
tive courses for 6 credits can be trans- 
ferred in from an AACSB-accredited 
MBA Program only. 


Equivalent Undergraduate 
MBA Core Courses (2 credits 
each) Courses 

60.501 Financial Accounting 
Financial Accounting 
(1 semester) 

60.502 Managerial Accounting 
Managerial Accounting 
(1 semester) 

61.501 Business Financial Analysis 
Business Finance 

(1 semester) 

62.501 Marketing Fundamentals 
Marketing Principles 

(1 semester) 

63.501 Management Information 
Systems 

Management Information 
Systems 
(1 semester) 

63.502 Operations Management 
Operations Management 
(1 semester) 

65.501 Economics 
Micro-&Macro-economics 
(1 semester each) 

65.502 Quantitative Foundations 
Differential & Integral 
Calculus, and 

and/or 

Operations Research 

66.501 Behavioral Foundations of 
Organizations 
Organizational Behavior 
(1 semester) 

Required Advanced Core Courses 

(8 courses-24 credits): 

The first two courses form an integra- 
tive, interdisciplinary sequence which 
seeks to consolidate information gained 
in the Foundations courses and apply 
that information to an in-depth industry 
analysis. Using the historically strategic 


sectors of textiles, automobiles, and 
computers as illustrative case studies, 
the courses are designed to help students 
understand the impacts and determinants 
of the internal and external environ- 
ments of an organization in relation to 
the pattern of economic developments 
and international competitiveness. Stu- 
dents will form teams, choose an indus- 
try, and develop a complete industry 
analysis. 

64.61 1 Enterprise and Management 
Dynamics 

64.612 Dynamics of Competition 
and Cooperation 

64.621 Decision Methods and 
Techniques 

64.63 1 Financial Policy and Strategy 
64.64 1 Analysis of Customers 
and Markets 

64.65 1 World Class Operations 

64.691 Strategy Formulation, 
Implementation and Control I 

64.692 Strategy Formulation, 
Implementation and Control II 

Electives or Concentrations 

(3 courses-9 credits): 

Students may choose to concentrate in 
a particular field by taking 3 electives or 
2 electives and a field project in a spe- 
cific area of study in one department or a 
combination of departments. Alterna- 
tively, students may take three unrelated 
electives and opt for a non-concentration 
degree. Some examples of potential 
concentrations are: 

Finance 

Options and Futures 
Portfolio and Security Analysis 
Supervised Field Project in Finance 
Marketing 
Marketing Research 
Marketing Communications 
Marketing Analysis and Planning 


A Typical Part-time Course Schedule 


The Foundations Core: 


Semester 

Courses 

Credits 

1 

3 Foundation Courses 

2 hours each 

2 

3 Foundation Courses 

2 hours each 

3 

3 Foundation Courses 

2 hours each 


The Advanced Core: 


Semester 

Courses 

Credits 

4 

Enterprise & Mgt. Dynamics 

3 hours 

5 

Decision Methods & Techniques 

3 hours 

6 

World Class Operations 

3 hours 

7 

Strategy Formulation, 
Implementation A Control 1 A II 

6 hours 

8 & 9 

3 Electives, or 2 Electives A a 

Field Project 

9 hours 
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Thus, this hypothetical student will 
take 4-5 years to complete the program. 
If some Foundations courses and/or 
electives were taken during summer ses- 
sions, completion time of the degree 
would be shortened. 

University of Massachusetts at Lowell 
has two six-week summer sessions. The 
first summer session begins approxi- 
mately the third week in May and ends 
the last week in June. The second ses- 
sion begins after the fourth of July week 
and runs through the third week in Au- 
gust 

The Advanced Core: 


MBA PROGRAM 
Course Descriptions 

60.501 Financial Accounting (2-0)3 
An examination of financial statements 
which are provided to users external to the 
economic enterprise. Accounting proce- 
dures, financial accounting concepts, and the 
fundamentals of financial statement analysis 
and interpretation. 

60.502 Managerial Accounting (2-0)3 
Prerequisite: 60.501 

The uses of accounting information by inter- 
nal management. Product costing systems, 
cost allocation methods, budgeting and fore- 
casting techniques, and alternative decision 
tools and methods. 

60.730 Federal Income Taxes (3-0)3 
Prerequisite: Completion of Foundations 
Core 

The basic rules and regulations of the Inter- 
nal Revenue Code as it affects individuals 
and business firms. The role of taxation in 
the business decision making process. The 
tax effects of alternative types of organiza- 
tion, depreciation and inventory methods, 
mergers and acquisitions, and other impor- 
tant topics. 


The One Year MBA 

Full-time students entering the pro- 
gram with an undergraduate manage- 
ment degree (BSBA) and suitable grades 
could complete this program in a calen- 
dar year. The one year program would 
look something like this: 


60.799 Independent Study in Accounting 

(3-0)3 

Prerequisite: Completion of Foundations 
Core and permission of the instructor. 

61.501 Business Financial Analysis (2-0)3 
Prerequisite: 60.501 

A study of financial principles and organiza- 
tion of the business enterprise with emphasis 
on financial analysis, management of work- 
ing capital, sources and cost of capital, and 
capital budgeting. Business cases, problems, 
readings and reports. 

61.725 Options & Futures (3 hours) 
(3-0)3 

Prerequisite: Completion of Foundations 
Core 

A course in the theoretical and practical as- 
pects of derivative securities. These deriva- 
tive securities are more commonly known as 
options and futures on a broad spectrum of 
commodities and financial instruments. The 
course will pay particular attention to the 
development of the theoretical models, their 
attendant mathematical constructs, and the 
implementation of those instruments in the 
financial markets of the US and elsewhere. 


61.735 Portfolio Investment and Security 
Analysis (3-0)3 
Prerequisite: 61.725 

Development of investment theory as appli- 
cable to portfolio management and securities 
selection. 

61.760 International Financial Management 

(3-0)3 

Prerequisite: Completion of Foundations Core 
The international dimension of the finance 
function of the firm. Financial constraints of 
the international environment and their effect 
on the standard concepts of financial manage- 
ment. The techniques of adapting risk analysis 
to the international situation. Study of interna- 
tional currency flows, monetary systems, for- 
ward cover and international banking policies. 

61.790 Current Topics in Finance (3-0)3 
Prerequisite: 64.631 

Selected topics having current and future im- 
pact in the field of finance. 

61.799 Independent Study in Finance (3-0)3 
Prerequisite: Completion of Foundations Core 
and permission of instructor 

62.501 Marketing Fundamentals (2-0)3 
How marketing strategies and plans of a com- 
petitive enterprise are formulated, imple- 
mented, and adjusted over time. Behavioral 
and quantitative aspects are covered, as well as 
analysis of the environmental forces affecting 
marketing decisions. 

62.710 Marketing Research (3 -0)3 
Prerequisite: Completion of Foundations Core 
The formulation, execution, and interpretation 
of marketing research projects, within the 
broader context of a marketing intelligence 
system. Research design, data collection meth- 
ods, and sampling theory. 

62.760 Marketing Communications (3-0)3 
Prerequisite: Completion of Foundations Core 
The social and economic role of promotion, 
and the historical development of mass media 
and advertising. Advertising research, creation 
and production as a tool of marketing manage- 
ment. 

62.780 Marketing Analysis and Planning 

(3-0)3 

Prerequisites: 62.710 

Managerial decision-making aspects of market- 
ing including design and use of models, 
marketing’s organizational relationships, utili- 
zation of market research data, and perfor- 
mance evaluation and control through market- 
ing audits. 

62.790 Current Topics in Marketing (3-0)3 
Prerequisite: 64.641 

Selected topics having current and future im- 
pact in the field of marketing. 

62.799 Independent Study in Marketing 
(3-0)3 

Prerequisites: Completion of Foundations Core 
and permission of instructor. 

63.501 Management Information Systems 
(2-0)3 

An examination of how computers can be used 
in business for processing business data and for 
providing information for decision making. 

The current capabilities of computer hardware 
and software; business application throughout 
the organization, from transaction systems to 
decision support systems (DSS) to executive 
information systems (EIS), as well as office 
and factory automation. 


Semester 

Courses 

Credits 

Fall 

Enterprise & Mgt. Dynamics 

3 hours 


Dynamics of Competition 

& Cooperation 

3 hours 


Decision Methods & Techniques 
Financial Policy and Strategy 

3 hours 

3 hours 

Spring 

World Class Operations 

3 hours 


Analysis of Customers & Markets 

Strategy Formulation, 

3 hours 

Summer 

Implementation & Control 1 & II 

3 Electives, or 2 Electives & 
a Field Project 

6 hours 

9 hours 


Full-time students who do not receive course waivers could complete the program 
in two years. 
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63.502 Operations Management (2-0)3 
Prerequisite: 65.502 

The techniques and models used in operations 
management. Topics include production de- 
sign and process planning, layout of physical 
facilities, production standards and work 
methods, job evaluation, forecasting and 
scheduling, inventory systems, quality con- 
trol, and the use of simulation in manufactur- 
ing operations. 

63.705 Advanced Management Informa- 
tion Systems (3-0)3 

Prerequisite: Foundations Core or permission 
of instructor. 

The study of two key computer technologies: 
data base management and data communica- 
tions. These are applied to various business 
computer systems such as distributed process- 
ing systems, on-line real-time systems, office 
automation, factory automation, and decision 
support systems. Other topics include control 
and auditing, documentation standards, as 
well as legal and social aspects of data pro- 
cessing. 

63.765 Operations Planning and Control 

(3-0)3 

Prerequisite: Completion of Foundations Core 
An examination of the complex decisions 
faced by the operations manager. Topics in- 
clude the design of forecasting, production 
planning, inventory control, and quality con- 
trol systems, and how each of these systems is 
integrated into the firm as a whole. Cases and 
readings used extensively. 

63.775 The Practice of Operations Manage- 
ment (3-0)3 
Prerequisite: 64.651 

An application of the student’s quantitative 
skills to identify, model and solve actual op- 
erational problems in local business firms. 
Problem areas addressed include product mix 
decisions, facility layout and location, trans- 
portation and distribution, carrier selection, 
and inventory stocking policies. Modeling 
techniques used include linear programming, 
decision theory and simulation. 

63.790 Current Topics in Management 
Information Systems (3-0)3 
Prerequisite: Completion of Foundations Core 
Selected topics having current and future im- 
pact on the field of management information 
systems. 

63.791 Current Topics in Operations Man- 
agement (3-0)3 

Prerequisite: 64.651 

Selected topics having current and future im- 
pact on the field of operations management. 

63.798 Independent Study in Management 
Information Systems (3-0)3 
Prerequisite: Completion of Foundations Core 
and permission of the instructor. 

63.799 Independent Study in Operations 
Management (3-0)3 

Prerequisite: Completion of Foundations Core 
and permission of instructor. 

64.611 Enterprise and Management Dy- 
namics (3-0)3 

Prerequisite: Completion of Foundations Core 
Concurrent Enrollment: 64.612 
The primary emphasis will be on domestic 
enterprises, the evolution of business organi- 
zat ons, the role of management, and the na- 
ture of managerial work. Particular emphasis 


will be placed on the areas of employee moti- 
vation and the exercise of corporate social 
responsibility. The common thread will be 
the historical evolution, current develop- 
ments, and probable future roles of business 
functions, including their ethical, environ- 
mental, and competitive dimensions. This 
course must be taken concurrently with 
64.612. 

64.612 Dynamics of Competition and Co- 
operation (3-0)3 

Prerequisite: Completion of Foundations Core 
Concurrent enrollment: 64.61 1 
The relevance of global perspectives will 
drive the examination of competitive advan- 
tage as reflected in manufacturing organiza- 
tions at the aggregate economy, industry, 
company, and production unit levels. Also 
examined is the relationship between public 
policy and technological and organizational 
innovation and their impact on the exercise of 
corporate social responsibility. This course 
must be taken concurrently with 64.61 1 . 
64.621 Decision Methods and Techniques 
(3-0)3 

Prerequisite or concurrent enrollment: 64.61 1 
and 64.612 

This course encompasses the areas of optimi- 
zation models, methods, and methodology of 
field research. Data treatment and research 
design focus on advanced statistical and ana- 
lytical techniques. The course material exam- 
ines the significance of the models and their 
capabilities for problem-solving. Field 
projects involving data collection and analy- 
sis place an additional emphasis on computa- 
tional experience and selection of applica- 
tions software to assist the researcher in 
achieving research objectives. 

64.631 Financial Policy and Strategy (3- 
0)3 

Prerequisite or concurrent enrollment: 64.61 1 
and 64.612 

Financial Policy and Strategy concentrates on 
three specific areas: working Capital Strategy, 
Capital Investment Analysis (including Aban- 
donment Analysis), and Capital Structure 
Strategy. Working Capital Strategy (WCS) is 
an important determinant of corporate profit- 
ability and ability to fund immediate growth 
and react to changing market opportunities 
and threats. Capital Project Investment 
Analysis focuses on methodologies used to 
evaluate prospective and ongoing investment 
projects. Particular attention is paid to the 
specific problems of international capital 
flows and the impact of trading blocks on 
capital formation and capital movement. 
Capital Structure Strategy is an examination 
of the firm’s capital structure and how it re- 
lates to the dynamics of the markets in which 
the firm operates. 

64.641 Analysis of Customers and Mar- 
kets (3-0)3 

Prerequisite or concurrent enrollment: 64.61 1 
and 64.612 

The development of a comprehensive inte- 
grated marketing plan is the organizing prin- 
ciple for this course. Topics include defining 
the competitive set (including the world mar- 
ket), analyzing industry attractiveness, analy- 
sis of competitors and ethical challenges pre- 


sented by competition, understanding cus- 
tomer and market value chains, and forecast- 
ing. This strategic foundation will be used a 
basis for developing a comprehensive mar- 
keting plan that integrates strategic analysis 
with traditional marketing tactics. The 
course will place specific emphasis on com- 
plex organizational buyer-seller relation- 
ships. Students will obtain hands-on experi- 
ence through simulation exercises and by 
contact with industry. 

64.651 World Class Operations (3-0)3 
Prerequisite or concurrent enrollment: 64.61 1 
and 64.612 

The term “World Class Manufacturing” 
(WCM) refers to a manufacturing philoso- 
phy, along with related strategies and tactics, 
that foster global competitiveness. Just-in- 
time management and related approached are 
central to WCM. This involves the use of 
manufacturing cells, total quality control, and 
total preventive maintenance. WCM may 
also involve information technologies such 
as Material Requirements Planning (MRP), 
Manufacturing Requirements Planning 
(MRP2) and Computer Integrated Manufac- 
turing (CIM). This course involves an ex- 
amination of these and other approaches that, 
when applied, foster cost reduction, flexibil- 
ity, quality improvement, and greater market 
responsiveness. The end objective of this 
course is to enhance the students’ under- 
standing of what it means to be a world class 
competitor. 

64.691 Strategy Formulation, Implemen- 
tation and Control I (3-0)3 
Prerequisite: 64.611 and 64.612 
Prerequisite or concurrent enrollment: 

64.621, 64.631, 64.641 and 64.651 
Concurrent enrollment: 64.692 

64.692 Strategy Formulation, Implemen- 
tation and Control II (3-0)3 
Prerequisite: 64.611 and 64.612 
Prerequisite or concurrent enrollment: 

64.621, 64.631, 64.641 and 64.651 
Concurrent enrollment: 64.691 

Strategy Formulation, Implementation, and 
Control is the 6-hour interdisciplinary 
capstone course of the MBA program. The 
course will analyze components of strategy 
formulation within an organization and will 
raise important implementation and control 
issues associated with successfully executing 
and evaluating a strategic plan in a global 
context. The formulation phase includes 
global scanning and analysis of strengths, 
weaknesses, opportunities, and threats in 
both domestic and international markets. 

The course will examine the role of leader- 
ship, organization design, and corporate cul- 
ture in strategy implementation. Also exam- 
ined is the development of corporate mission 
statements and how issues of competitive- 
ness, corporate ethics, and ecological sensi- 
tivities are or should be addressed. Student 
teams will develop a comprehensive business 
plan for a new strategic business unit. Stu- 
dents will identify and analyze crucial imple- 
mentation issues and their potential impacts 
on the successful implementation of the busi- 
ness plan. 
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65.501 Economics (2-0)3 

An examination of consumer demand theory, 
production and cost theory and pricing policy 
under alternative market structures. Statistical 
estimation of demand, production and cost 
functions. 

65.502 Quantitative Foundations (2-0)3 
Prerequisite: Knowledge of Lotus 1-2-3 
Introductory statistics and its role in business. 
Topics covered include variables and their 
distribution, sampling theory, hypothesis test- 
ing, simple and multiple regression, correla- 
tion, and decision theory. 

65.790 Current Topics in Policy and Plan- 
ning (3-0)3 

Prerequisite: Completion of Foundations 
Core 

Selected topics having current and future im- 
pact in the field of policy and planning. 

65.799 Independent Study in Policy and 
Planning (3-0)3 

Prerequisite: Completion of Foundations 
Core and permission of instructor 
66.501 Behavioral Foundations of Organi- 
zations (2-0)3 

The relationship between the individual and 
the organization in terms of organization de- 
sign and change, leadership, motivation, com- 
munications, group dynamics, conflict resolu- 
tion, decision-making, interpersonal relations, 
and career development. 

66.705 Human Resources Management 
(3-0)3 

Prerequisite: Completion of Foundations Core 
Recruitment, selection, training, human re- 
source planning, compensation management, 
equal employment opportunity, performance 
evaluation, management development, disci- 
pline, and employee health and safety. The 
role of the human resource executive in cor- 
porate management and strategic planning. 
66.730 Work System Design (3-0)3 
Prerequisite: Completion of Foundations Core 
Focus is on the design of work at the opera- 
tions level. Reviews the range of work ar- 
rangements available globally, analyzes the 
advantages and disadvantages of each, pre- 
sents principles of task and work design, and 
develops a realistic understanding of the role 
of unions in shaping tasks in unionized U.S. 
work environments. Strong emphasis on link- 
ing concepts learned in class with “real- 
world” cases. 

66.735 Employee/Employer Relations 
(3-0)3 

Prerequisite: 66.705 

A study of public policy toward labor-man- 
agement relationships. Regulation by the 
National Labor Relations Board, collective 
bargaining, arbitration, civil rights, and the 
application of anti-trust law to unions. 

66.760 Organization Design and Change 
(3-0)3 

Prerequisite: Completion of Foundations 
Core 

How general managers can create, rearrange 
and improve organization structures and sub- 
units. Identifies design and change methods 
for more efficiently controlling and directing 
behavior toward the achievement of corporate 
goals and strategies. 


66.770 Leadership (3-0)3 
Prerequisite: 66.730 

Focus is on the macro aspects of leadership. 
Reviews various leadership theories, its basic 
roots in Western and Eastern philosophies, 
and its manifestation in traditional hierarchical 
organizations, entrepreneurial operations and 
participative structures. Examination of per- 
sonal leadership strategies for individual and 
organizational effectiveness in globally com- 
petitive environments. 

66.790 Current Topics In Management (3- 

0)3 

Prerequisite: Completion of Foundations Core 
Selected topics having current and future im- 
pact in the field of management. 

66.799 Independent Study in Management 
(3 hours) (3-0)3 

Prerequisite: Completion of Foundations Core 
and permission of instructor 


THE MASTER OF 
MANAGEMENT SCIENCE IN 
MANUFACTURING (MMS) 
DEGREE PROGRAM 

Program Mission 

Over the past decade, the United States 
has become decreasingly competitive as 
other nations have developed their capac- 
ity to efficiently design, produce and dis- 
tribute high quality products worldwide. 
This development has lead to a decrease 
in U.S. economic health, as manifested in 
high foreign trade deficits, substantial 
decline in the manufacturing sector of the 
economy, and an increase in industrial 
unemployment. 

Decreased global competitiveness in 
manufacturing has in part influenced, and 
been influenced by, declines at the State 
and regional levels, such as in Massachu- 
setts and New England, where manufac- 
turing has traditionally been strong. 
Therefore, to facilitate economic develop- 
ment, and regain U.S. economic leader- 
ship internationally, the manufacturing 
sector of state and regional economies 
must be revitalized. 

The mission of the College of Manage- 
ment (C.O.M.) is to address these issues 
by offering high quality academic pro- 
grams that prepare managers to perform 
effectively in the industrial sector of the 
economy. The Master of Management 
Science in Manufacturing (M.M.S.) is 
intended to achieve this goal. 

The purpose of the M.M.S. is to pro- 
duce graduates with focused and inte- 
grated management and engineering skills 
that foster more effective leadership in 
manufacturing settings — leadership that 
will promote the development of low 


cost, high quality, and innovative prod- 
ucts and processes. To achieve this goal, 
the program has eight specific educa- 
tional objectives. 

Program Objectives 

These are to produce graduates who: 

• Can understand and creatively apply 
current knowledge from the management 
and engineering disciplines applicable in 
manufacturing settings that will decrease 
production costs, improve product quality 
and create new products that are quick to 
market; 

• Can identify existing barriers to high 
quality, cost-effective manufacturing, and 
determine why these barriers exist; 

• Can understand and apply current man- 
agement and engineering tools, tech- 
niques and strategies developed in the 
U.S. and abroad to overcome these barri- 
ers; 

• Are able to clearly differentiate be- 
tween, and effectively link, the manage- 
ment and engineering aspects of product- 
and process-related issues in the work- 
place; 

• Understand the role of the manufactur- 
ing function in the firm and its systemic 
relationship to the other functional areas 
of business; 

• Can develop and effectively articulate 
new strategic manufacturing options that 
both support, and potentially direct, the 
firm’s overall mission and objectives; 

• Have a broad conceptual understanding 
of the role of manufacturing as an activity 
that can both foster or hinder economic 
competitiveness in industrial societies; 
and 

• Recognize that managerial decision 
making in manufacturing settings should 
be based on a sound ethical foundation, at 
the center of which is a concern for em- 
ployee health and safety, the quality of 
work life, and the integrity of the physical 
environment. 


Course of Study 

The program achieves these objectives 
by offering an integrated series of nine 3- 
credit Management and Engineering 
courses (27 credits) and a capstone field 
project (6 credits). Six of these courses 
are offered by the College of Manage- 
ment and three by the College of Engi- 
neering. The following courses comprise 
the program: 
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College of Management (18 
credits) 

• Managing for Competitiveness I 
(66.710) 

• Quantitative Methods for Decision 
Evaluation (64.802) 

• Design and Control of Manufacturing 
Systems (63.710) 

• Managing for Competitiveness n 
(66.720) 

• Market and Customer Values (64.804) 

• Manufacturing Strategy (63.720) 

College of Engineering (9 credits) 

• Theory and Practice of Engineering 
Design (22.624) 

• Manufacturing Systems (22.573) or 
Robotics (22.579) 

• Concurrent Engineering (22.571) 


Curriculum Structure 

Courses are taken in a prescribed se- 
quence. With respect to some courses, 
this sequence is determined by prerequi- 
site considerations. In no cases may an 
advanced course be taken until all lower- 
level prerequisites are satisfied. 

The prescribed sequence of courses 
varies depending on whether the indi- 
vidual is matriculating as a full-time or 
part-time student. It is also determined 
by the extent to which course transfer 
credit has been approved. In most cases, 
courses meet in the evening beginning at 
6:00 p.m. The following tables summa- 
rize the full-time and part-time options. 


Capstone Field Project (66.736) 

(6 credits) 

In the final semester of study, students 
carry out a capstone Field Project. This 
small group research project will involve 
an analysis of an actual manufacturing 
field site. The intent of the project is to 
provide students with a unique educa- 
tional experience that will permit them 
to integrate and apply prior management 
and engineering course work. 

To further enhance the quality of the 
curriculum, faculty from the College of 
Engineering’s Department of Work En- 
vironment provide key presentations on 
employee health, safety and physical 
environment issues pertinent to the 
program’s Management component. 

The purpose of these presentations is to 
address what are often the undesirable 
side effects of industrial activity on em- 
ployees and the environment, and how 
these problems can be avoided or effec- 
tively managed. 

Admission Requirements 

Students considered for admission to 
the M.M.S. program must have earned 
either an undergraduate or graduate de- 
gree in (a) an engineering discipline 
from an A.B.E.T. -accredited institution; 
or (b) a scientific discipline that in- 
cluded a strong mathematics component 
This background should include at least 
three courses in calculus; Mathematical 
Statistics or Probability; and two courses 
in Physics. 

Applicants with degrees in Industrial 
Management or Engineering Technol- 
ogy are evaluated on a case-by-case ba- 
sis according to criteria established by 
the College of Management. Work ex- 
perience in a manufacturing setting is 
preferable, but not required. 

Admission Procedures 

Students are admitted to the program 
in the Fall semester only. All applica- 
tion materials should be sent to the 
Graduate School of the University of 
Massachusetts Lowell. Application 
deadlines are: April 1 (for International 
applicants) and June 1 (for U.S. resi- 
dents). 

To apply for admission, students must 
submit: (1) an application form; (2) offi- 
cial transcripts from all prior degree pro- 
grams completed; (3) a score on the 
Graduate Management Admissions Test 
(G.M.A.T.) or Graduate Record Exami- 


Full-time Program 

Samastar 1 

Manarfn* for Comoatitivanass 1 

66.710 (3 cr.) 

(Fall) 

Quantitative Methods for Decision Evaluation 

64.802 13 cr.) 

Market and Consumer Values 

64.804 f3 cr.) 


Concurrent Engineering 

22.571 (3 cr.) 

Samastar II 

Design and Control of Manufacturing Systems 

63.710 (3 cr.) 

(Spring) 

Managing for Competitiveness II 

66.720 (3 cr.) 


Theory and Practice of Engineering Design 

22.624 (3 cr.) 


Manufacturing Engineering Elective* 

22. (3 cr.) 

Samastar 111 

Manufacturing Strategy 

63.720 (3 cr.) 

(Fall) 

Capstone Field Project 
(Planning and Implementation) 

64.733(6cr) 

Totals 33 

Part-time Program 

Samastar 1 

Managing for Competitiveness 1 

66.710 (3 cr.) 

(Fall) 

Quantitative Methods for Decision Evaluation 

64.802 (3 cr.) 

Samastar II 

Design and Control of Manufacturing Systems 

63.710 (3 cr.) 

(Spring) 

Theory and Practice of Engineering Design 

22.624 (3 cr.) 

Samastar III 

Market and Consumer Values 

64.804 (3 cr.) 

(Fall) 

Concurrent Engineering 

22.571 (3 cr.) 

Samastar IV 

Managing for Competitiveness II 

66.710 (3 cr.) 

(Spring) 

Manufacturing Engineering Elective* 

22. (3 cr.) 

Samastar V 

Manufacturing Strategy 

63.720 (3 cr.) 

(Fall) 

Capstone Field Project (Planning) 

64.733 (3 cr.) 

Samastar VI 

Capstone Field Project (Implementation) 

64.733 (3 cr.) 


(Sprlng) 

Totals 33 cr. 

♦Alternatives are: Manufacturing Systems (22.573) or Robotics 
(22.579) 
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nation (G.R.E.); (4) three letters of rec- 
ommendation from persons in a posi- 
tion to evaluate their potential for suc- 
cess in a Masters program in manufac- 
turing management; (5) a current re- 
sume; and (6) a prose statement de- 
scribing why they wish to be admitted 
to the M.M.S. program. This statement 
should include an assessment of the 
applicant’s professional goals and how 
earning a M.M.S. degree will facilitate 
goal achievement. In addition, a score 
on the Test of English as a Foreign Lan- 
guage examination (T.O.E.F.L.) must 
be submitted if the applicant is a citizen 
of a non-English speaking country and 
has never earned an academic degree in 
the United States. 

Admission to M.M.S. Courses 

In general, students may not enroll in 
M.M.S. courses unless they are ma- 
triculated students in the program. Ma- 
triculated status is achieved either 
through non-conditional admission to 
the program or, in a small number of 
cases, through admission with condi- 
tions. Matriculation with conditions 
requires a student to meet specific aca- 
demic performance goals by the end of 
the first semester. 

Exceptions to this policy may be 
made by the M.M.S. Program Director 
on a case-by-case basis for (1) students 
matriculating in the U/Mass Lowell 
M.B.A. program; (2) students matricu- 
lating in graduate programs offered by 
U/Mass Lowell’s College of Engineer- 
ing; (3) qualified individuals admitted 
to the College of Management as Spe- 
cial Students who are enrolled in gradu- 
ate programs at other institutions; and 
(4) other students who satisfy course 
prerequisites and standards established 
by the M.M.S. Program Director in 
consultation with the M.M.S. Program 
Committee. 

Transfer Credit 

A maximum of six (6) transfer credits 
(2 courses) may be accepted from an- 
other institution toward M.M.S. pro- 
gram requirements. To transfer, the 
student must have earned a grade of ‘B’ 
or better in a course that: (a) closely 
corresponds in content to a required 
M.M.S. course; and (b) was taken at an 
A.B.E.T. or A. A.C.S.B. -accredited in- 
stitution, for a course in an Engineering 
or Management discipline, respectively. 
If transfer credit is granted, it will have 
the effect of reducing the number of U/ 


MASS Lowell courses required for 
graduation. 

Full-time and Part-time Study 

Students are admitted to the program 
on either a full-time or part-time basis. 
Except for semester 3 a full-time student 
will normally take four courses per se- 
mester, and complete the program in 
three semesters. A part-time student 
will take two courses per semester, and 
complete the program in six semesters. 
The full-time and part-time options dif- 
fer only in the number of credits taken 
per semester. All courses are taught by 
full-time doctorally qualified faculty. 

Academic Standards and 
Graduation Requirements 

In general, all rules and policies of the 
U/Mass Lowell Graduate School apply 
to students enrolled in the M.M.S. Pro- 
gram. Additional rules and policies re- 
garding academic standards and other 
matters are developed by the M.M.S. 
Program Director and Program Commit- 
tee as appropriate, and shall be consis- 
tent with rules and policies of the Gradu- 
ate School and University. 

To be recommended for graduation, 
students must earn an overall grade point 
average of 3.0 or better (a ‘B’ average). 
With the exception of transfer credit, all 
course work must be completed at the 
University of Massachusetts Lowell. 
Only under special circumstances, and 
with prior approval, may M.M.S. 
courses be taken at other institutions. 

Graduate Assistantships 

Graduate Assistantships are available 
to qualified full-time students, and are 
awarded on an annual basis. They in- 
clude a stipend from which the student 
pays all university tuition and fees. The 
primary purpose of an Assistantship is to 
provide promising graduate students 
with financial assistance to offset the 
costs of full-time graduate study. It also 
provides students with an opportunity to 
build professional knowledge and skills 
by working closely with members of the 
College of Management faculty in the 
conduct of their teaching and research. 

To be eligible, an applicant must be 
admitted to the program as a matricu- 
lated student without conditions. Prefer- 
ence will be given to Massachusetts resi- 
dents. Assistantships will be awarded 
competitively based on the applicant’s 
academic record and prior work experi- 


ence. As part of this assessment, consid- 
eration will be given to the potential con- 
tribution an applicant can make to the 
program and College in the areas of in- 
structional assistance and research. 

Computer Facilities 

Full-time and part-time M.M.S. stu- 
dents have access to extensive computer 
facilities both inside and outside of the 
College of Management. Within the Col- 
lege, students may utilize IBM-compat- 
ible and Apple Macintosh computers lo- 
cated in the C.O.M. microcomputer labo- 
ratory. Also available are facilities in the 
College of Engineering as well as the 
University’s Digital VAX 6620 and 
6420. 

M.M.S. PROGRAM 

Course 

Descriptions 

63.710 Design and Control of Manufactur- 
ing Systems 

This course examines key tactical decisions 
that manufacturing firms must address in op- 
erating a competitive, integrated production 
system. Students learn to assess alternative 
ways of processing, and ways to manage, pro- 
duction systems that will help achieve com- 
pany goals. Topics include manufacturing 
technology and process analysis; production 
planning and material control; quality man- 
agement and control; process improvement; 
and cross -functional integration. Students 
focus on management issues associated with a 
variety of processing environments, and on 
appropriate settings for the use of approaches 
such as Flexible Manufacturing Systems, Ma- 
terial Requirements Planning I and II, Just-in- 
time Production, and Quality Control. The 
course draws on readings, cases, and analyti- 
cal models. Prerequisite: 64.802 
63.720 Manufacturing Strategy 
This course focuses on the role of manufactur- 
ing policy as part of a corporation’s overall 
mission and strategy. It demonstrates how a 
firm’s manufacturing unit can be either a 
competitive weapon or a corporate millstone. 
Using cases and readings, students learn how 
the development of unique manufacturing 
strengths can directly shape a firm’s broader 
strategic posture. Topics covered include a 
variety of strategic design and policy consid- 
erations including: the choice of organizing 
by product or process; time-based competi- 
tion; manufacturing technology policy; pro- 
ductivity measurement and enhancement pro- 
grams; the use of quality as a strategic 
weapon; manufacturing strategy over time; 
and the globalization of the manufacturing 
process. 

Prerequisite: 63.710 
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66.710 Managing for Competitiveness I 
To manage manufacturing organizations, and 
assure continual improvement in company 
products and processes, managers must un- 
derstand, and be prepared to modify, how the 
firm operates in terms of structure, policies, 
reward systems, work and management pro- 
cesses, and core values. This requires con- 
siderable skill in (a) correctly distinguishing 
between the technical and managerial aspects 
of company performance and (b) developing 
strategic and tactical approaches that, when 
implemented, lead to necessary change. This 
course addresses these managerial issues. 
Emphasis is placed on designing the proper 
alignment between company goals, structure 
and external environment; developing mana- 
gerial skills in communicating, and motivat- 
ing; applying quality management strategies; 
and facilitating planned organizational 
change. 

66.720 Managing for Competitiveness II 
This course builds on 66.710 and focuses on 
the development of skills necessary to select, 
design, implement and manage the range of 
work systems appropriate in both unionized 
and non-unionized work environments. The 
principles of job design and work organiza- 
tion on the shop floor are presented, with 
emphasis on the relationship between flex- 
ible manufacturing techniques and the ar- 
rangement of workers to accomplish manu- 
facturing tasks. Traditional, hierarchical 
work systems are contrasted with various 
types of worker participation such as work 
teams, Quality of Work Life, Quality Circles, 
Scanlon Plans, and ESOPs. Students learn 
the managerial process skills of team build- 
ing, management of work groups, and the 
effective use of power and influence in both 
lateral and hierarchical relationships. 
Prerequisite: 66.710 

64.802 Quantitative Methods for Decision 
Evaluation 

Quantitative analysis for evaluating new 
product introduction and new technology 
adoption are emphasized. Students are intro- 
duced to the fundamentals of accounting and 
financial analysis, followed by more ad- 
vanced topics relevant to decision making in 
manufacturing settings. Topics include activ- 
ity based costing, break-even analysis, capi- 
tal budgeting, risk measurement and the re- 
quired rate of return. The course will also 
explore the differences between information 
developed for financial reporting and the 
information required to make managerial 
decisions in a dynamic environment. 

64.804 Market and Customer Values 
For a business to survive it must correctly 
conceptualize, comprehend, communicate, 
and deliver value to it’s customers and mar- 
kets. This course is designed to provide stu- 
dents with an understanding of the customer 
and how the complex decision to purchase is 
reached. The focus is how to assess the needs 
of the market and particular customers; the 
considerations that must be balanced in 
choosing what customers and markets to 
serve; designing the business and product/ 
service offering; and using various selling 
and communication alternatives to reach the 
customer or market. 


22 .571 Concurrent Engineering 
This course familiarizes students with the 
concepts, techniques and tools of concurrent 
engineering and its role in product design 
and development. Through a case study ex- 
amination of relevant analytical tools, it 
analyses and applies the methodologies used 
by world class companies to guide, in the 
most timely fashion, the development and 
design of high quality, low cost products. 
Topics include strategic and process issues in 
the creation of new products, organizational 
aspects of multi-disciplinary design teams, 
concurrent engineering project management, 
structural methodologies for identifying cus- 
tomer requirements and process behavior, 
setting appropriate quality and design effi- 
ciency levels, and new product development 
methodology, design selection and optimiza- 
tion. 

22.573 Manufacturing Systems 
This course concentrates on the design and 
evaluation of manufacturing systems. It in- 
cludes the design of experiments, robust de- 
sign, performance measures, statistical pro- 
cess control, stochastic process models, 
simulation models and optimization methods. 
22.579 Robotics 

This course addresses the theory and design 
of robotics technology as a component of the 
manufacturing process. Topics covered in- 
clude movement and imaging under the ho- 
mogeneous representation; robotic joints; 
robot classification and analysis; inverse ki- 
nematic solutions; parametric description of 
curves; trajectory planning; and dynamics 
and control. 

22.624 Theory and Practice of Engineer- 
ing Design 

The Engineering Design Process (EDP) is 
examined as the integral component of the 
Product Realization Process. The process 
includes need identification, the Design brief, 
and identification of design objectives and 
problems. EDP is viewed as an iterative 
modeling of the developing system or prod- 
uct, as well as its sub-systems and compo- 
nents. Also included in the course are the 
role of laboratory experiments, pilot system/ 
sub-system testing, EDP structural models, 
and Design for ‘X’ (manufacturing, quality, 
assembly, reliability, etc.). Economic and 
other non-engineering issues in design are 
also discussed. Students plan and develop 
design projects. 

66.736 Capstone Field Project 
The Capstone Field Project is an on-site re- 
search project that adds value to the M.M.S. 
program in several respects. First, through 
direct observation of manufacturing activi- 
ties, and interaction with managers and tech- 
nical staff, students study classroom concepts 
in action, and observe the nuances of the 
manufacturing process present only in an 
actual production setting. Second, the 
project provides students with an experiential 
basis for developing skills in diagnosis, data 
gathering and analysis, project management, 
communication, teamwork and leadership. 

In addition, the project provides M.M.S. fac- 
ulty with a vehicle for determining whether 
students have mastered curriculum subject 


matter at a level consistent with the 
program’s educational goals. 

The research is conducted at local manu- 
facturing firms, and requires a detailed analy- 
sis and assessment of selected management 
and engineering issues directly related to 
company operations. The actual project site 
could be either the entire firm or an organiza- 
tional sub-unit. This decision is determined 
in part by the group’s research topic as well 
as by company size and complexity. 

Each student team is supervised by a Field 
Project Committee consisting of three 
M.M.S. faculty members. Students submit 
their final research report to the Project Com- 
mittee and, after evaluation by the Commit- 
tee, to the research site at the end of their last 
semester in residence. The M.M.S. Project 
Committee has final academic authority to 
approve the research topic and methodology 
prior to project implementation, and to for- 
mally evaluate the quality of the finished 
work. Projects are evaluated on a Pass/Fail 
basis according to criteria established by the 
College of Management. All members of the 
student research team receive a common 
grade. A passing grade on the Field Project 
is required for graduation. 

Prerequisite: Completion of all courses ex- 
cept 63.720. 

Business Management 
Curriculum for the 
Doctor of Engineering 
(Eng. D.) Program 

American competitiveness in world 
markets requires both technical innova- 
tion and the business skills to bring these 
innovations to market profitability. The 
management component of the Univer- 
sity of Massachusetts Lowell’s Doctor 
of Engineering Program is designed to 
complement the technical training of the 
engineer with knowledge and skills in 
team management, financial decision 
making under market uncertainty, sensi- 
tivity to market needs, leading edge 
manufacturing techniques, and winning 
business strategies. 

The philosophy and goals of the man- 
agement component of the Doctor of 
Engineering program is to develop a 
person who can effectively extend the 
limits of technology both as a member 
of a professional work team and as a 
member of a global society. Today’s 
professionals will find that, over their 
work lives, they will hold several differ- 
ent types of positions in fields using 
their professional education — in the 
business world, in academia, or in other 
endeavors. Regardless of the environ- 
ment, a core of “management” skills will 
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be required for success. The profes- 
sional must be able to understand the 
external and internal work environment, 
understand the criteria that form the ba- 
sis for decisions, and understand and 
evaluate the implications of those deci- 
sions. 

To achieve these goals, the College of 
Management Science has established the 
following objectives for the manage- 
ment curriculum of the Doctor of Engi- 
neering program: 

1. Overview of Management and Orga- 
nizations 

- Proficient with management 

concepts and functions 

- Skills to function effectively in 
complex organizations 

- Ability to understand and initiate 
change in both organizations 
and infrastructures 

- Prepared to champion, as either 
entrepreneur or intrapreneur, 
new ideas or products 

2. Appreciation of the Environment of 
Business 

- Understanding of the business and 

technological implications of 
the global concept 

- Understanding of the social/legal/ 
ethical interactions of business and 
technology in the institutional and 
social environment 

3. Development of Evaluation/Planning/ 
Implementation Skills 

- Understanding technological 

innovation/diffusion processes and 
implications for resource allocation 
and action programs 

- Capability to measure profit 
potential implications of new 
technology and products 

- Ability to evaluate strategic 
business implications of 
technological decisions 

- Capability to evaluate the profit and 

market implications of alternative 
policy and strategy options 

In summary, the candidate should have 
the capabilities to understand and make 
key business decisions, develop, imple- 
ment, and alter strategic initiatives, and 
effectively serve as a leader in an orga- 
nizational setting. 


The management curriculum for the 
Doctor of Engineering program is a free- 
standing, self-contained package of 
courses. These courses do not assume a 
previous knowledge of business or man- 
agement subjects. All of the courses 
must be completed in the prescribed or- 
der over four consecutive semesters be- 
ginning in any fall semester. Once the 
student begins, he or she must complete 
the entire sequence of courses with his 
or her class. This allows for curriculum 
integration by faculty and the formation 
of work/study groups by students. The 
courses are only open to Engineering 
doctoral students. 

The management component of the doc- 
tor of engineering program consists of 
the following courses and requirements. 

Course Descriptions 

64.801 Structure and Dynamics of Private 
Enterprise 

This course provides the student with an un- 
derstanding of the fundamentals of business 
in today’s globally competitive environment. 
Instruction focuses the students’ attention on: 
the forces affecting private enterprises; the 
functional disciplines developed to respond 
to these forces; techniques for analyzing the 
competitive position of enterprises, and the 
principles for coordinating and motivating 
enterprise employees. 

Prerequisite: Doctoral Standing 

64.802 Quantitative Methods for Decision 
Evaluation 

Quantitative analysis for evaluating new 
product introduction and new technology 
adoption are emphasized. Students are intro- 
duced to the fundamentals of accounting and 
financial analysis, followed by more ad- 
vanced topics relevant to decision making in 
manufacturing settings. Topics include activ- 
ity based costing, break-even analysis, capi- 
tal budgeting, risk measurement and the re- 
quired rate of return. The course will also 
explore the differences between information 
developed for financial reporting and the 
information required to make managerial 
decisions in a dynamic environment. 
Prerequisite: 64.801 

64.803 Manufacturing Strategy 
Students are exposed to manufacturing strat- 
egy as a weapon in the competitive arsenal. 
The course reviews competitive changes in 
manufacturing.. .from craft to lean manufac- 
turing; explores modem manufacturing 
‘tools’ and their competitive use; adds a mar- 
ket perspective to total quality control; exam- 
ine the manufacturing and market implica- 
tions just-in-time systems, as well as explore 
the implications of linking product and pro- 
cess design. 

Prerequisite: 64.802 


64.804 Market and Customer Values 
For a business to survive it must correctly 
conceptualize, comprehend, communicate, 
and deliver value to it’s customers and mar- 
kets. This course is designed to provide stu- 
dents with an understanding of the customer 
and how the complex decision to purchase is 
reached. The focus is how to assess the needs 
of the market and particular customers; the 
considerations that must be balanced in 
choosing what customers and markets to 
serve; designing the business and product/ 
service offering; and using various selling 
and communication alternatives to reach the 
customer or market. 

Prerequisite: 64.802 

64.805 Competitive Decision Making 
The aim of this course is to have the student 
understand the complex decision issues for 
developing sustainable competitive advan- 
tage. The course focuses on a) environmental 
forces (increased global competition, short- 
ened product life cycle, and differences in 
management style); b) boundary spanning 
issues interfaces); and c) managing for com- 
petitive advantage (strategic thinking, partici- 
pative management, quality and productiv- 
ity). 

Prerequisite: 64.803 and 64.804 
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COLLEGE OF FINE 
ARTS 

Dean 

Gerald J. Lloyd 

Professor; B.M., M.M., College- 
Conservatory of Music, University of 
Cincinnati; Ph.D., Eastman School of 
Music, University of Rochester. 

Graduate Coordinator 
Willis Traphagan 

Professor; B.M., Ithaca College; 
M.M., Boston University. 


Objectives of Graduate 
Programs in Music 

The graduate programs in the Col- 
lege of Music are committed to the 
continued acquisition of musical 
knowledge and professional compe- 
tence and the development of research 
skills. The specific objectives of the 
various degree programs are listed un- 
der the individual program descrip- 
tions. 

General Requirements for 
Admission 

Applicants for admission to the Mas- 
ter of Music degree program must pos- 
sess a bachelor’s degree or its equiva- 
lent with a major in music. Those 
holding degrees in other disciplines 
will be expected to take prerequisite 
undergraduate courses for no graduate 
credit to bring their skills to a level 
commensurate with that attained by an 
undergraduate music major. Some pre- 
requisites may be waived, at the discre- 
tion of the College, through distin- 
guished results on placement examina- 
tions and performance auditions. 

All applicants are expected to present 
an undergraduate record of sufficient 
quality to assure a reasonable expecta- 
tion of successful graduate achieve- 
ment. Candidates for admission must 
submit the required Graduate School 
application forms and official tran- 
scripts of previous post-secondary edu- 
cation. 

The College of Fine Arts requires the 
Graduate Record Examination Aptitude 
Tests for admission to the programs in 
musicology and theory/composition. 
The Miller Analogies is used for the 


program in music education. Each de- 
partment requires additional materials or 
examinations which must be completed 
or filed by the applicant. Please review 
the materials below for information on 
individual programs. 


Placement Examinations and 
Advising 

Upon arrival, all entering graduate 
students are required to take placement 
examinations in Music Theory and Mu- 
sic History. The academic calendar of 
the College of Music should be con- 
sulted for specific test dates. 

Successful candidates for admission 
will be assigned a faculty advisor and 
notified of registration dates and other 
pertinent information. 

General Program Requirements 

All Master of Music programs require 
a minimum of 33 credits (including 74- 
596, Introduction to Graduate Study in 
Music); a minimum of two semesters of 
applied music in the principal perfor- 
mance instrument or voice, and a mini- 
mum of two semesters of satisfactory 
ensemble participation. Each program 
requires either a thesis or recital project. 
Specific thesis/recital project require- 
ments are listed under program descrip- 
tions. 


Department of Academic 
Studies 

Department Chair 
John Ogasapian 

Professor, Music History and Litera- 
ture; B.M., M.A., Ph.D., Boston Uni- 
versity. 

Faculty 

Dean Bouzianis, Associate Professor, 
Theory and Composition; B.M., A.M., 
Boston University; M.M., National 
Conservatory of Greece; D.M.A., 
Boston University. 

Jacqueline Charette, Associate Pro- 
fessor, Music Theory; B.M., Rivier 
College; M.M., Ed. D., Boston Uni- 
versity. 

Alma O. Espinosa, Professor, Music 
History & Literature; B.M., Eastman 
School of Music; M.M., Pius XII In- 
stitute; A.M., Ph.D., New York Uni- 
versity. 

Antone Holevas, Associate Professor, 


Music Theory and Composition: 
B.M., Butler University; M.M., Bos- 
ton University. 

Paul Gay, Associate Professor, Mu- 
sic Theory; B.M., New England Con- 
servatory; M.M., Boston University. 
Gerald J. Lloyd, Professor, Theory, 
Composition, History & Literature; 
B.M., M.M., College-Conservatory 
of Music, University of Cincinnati; 
Ph.D., Eastman School of Music, 
University of Rochester. 

Christopher McGahan, Assistant 
Professor, Music History and Litera- 
ture; B.A., University of Massachu- 
setts, Amherst; M.M., University of 
Wisconsin, Madison; D.M.A., Uni- 
versity of Illinois, Urbana. 

W. Anne Trenkamp, Professor, Mu- 
sic Theory; M.M., University of 
Michigan; B.A., Ph.D., Case-Western 
Reserve University. 


MASTER OF MUSIC IN 
MUSICOLOGY 

Objectives of the Program 

The program in musicology combines 
the rigor expected of graduate study in 
the discipline and the skills in bibliogra- 
phy which would also be preparatory for 
those persons considering doctoral work 
in musicology. 

Admission Requirements 

In addition to the general admission 
requirements for all applicants to the 
Master of Music programs, applicants to 
the musicology program must also sub- 
mit: 

1. scores from the Graduate Record 
Examination Aptitude Test 

2. a sample of expository writing dem- 
onstrating research technique (e.g., a 
copy of an undergraduate thesis or term 
paper) and, 

3. at least three letters of recommenda- 
tion from a senior professor at the previ- 
ous institution who is in a position to 
assess the quality of the scholarship. 

Language Requirement 

Musicology candidates must demon- 
strate knowledge of German sufficient to 
read scholarly literature of their field in 
that language with adequate comprehen- 
sion. Language requirements must be 
satisfied prior to taking comprehensive 
examinations. 
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Program Requirements 

74-596 Introduction to Graduate Study 


in Music 3 

Elective in Music Theory 3 

Applied Music 2,2 

Ensemble 1,1 

Electives in Music (500 level and 
above) 18 

74-743 Thesis 3 


MASTER OF MUSIC IN THEORY/ 
COMPOSITION 

Objectives of Program 

The degree program of Master of Mu- 
sic in Theory/Composition is intended to 
provide each candidate with the opportu- 
nity to refine the techniques of composi- 
tion, to pursue advanced studies in mu- 
sic theory, to begin to develop ap- 
proaches to research, and to become 
more intimately acquainted with music 
in a historical and stylistic context. 

Admission Requirements 

In addition to the admission require- 
ments for all applicants to the Master of 
Music programs, applicants to the 
theory/composition program must sub- 
mit the following. 

1. Scores from the Graduate Record 
Examination Aptitude Test 

2. A portfolio of compositions con- 
taining a work for full orchestra, a work 
for chamber ensemble, and a work in an 
optional idiom. Compositions submitted 
must demonstrate at least one movement 
in sonata form and a theme with at least 
five variations. 

3. Representative research papers 
should be submitted by those who plan 
to concentrate in music theory. 

4. Three letters of recommendation, 
at least one of which should be from a 
professor in the candidate’s previous 
institution who is in a position to assess 
the quality of previous work and poten- 
tial for future development. 

Program Requirements 

74-596 Introduction to Graduate Study 
in Music 3 

Minimum of One Course in Music 
History 3 

Applied Music 2,2 

Ensemble 1,1 

Electives in Music (500 level and 
above) 18 

71-743 Thesis* 3 
Candidates may present either a the- 


sis or a composition, as determined in 
consultation with advisor and appropri- 
ate departmental faculty. 


Department of Performance and 
Music Education 

Department Chair 
Robert White 

Professor ; B.M., New England Conser 
vatory; A.M., Harvard University; 
Ph.D., Boston University. 

Faculty 

Donald Bravo 

Professor, Music Education: B.M., Nev r 
England Conservatory; M.M., Boston 
Conservatory. 

Mitchell Benoff, Visiting Assistant 
Professor, Music Business; A.B., 
Brandeis University. 

David Martins, Associate Professor, 
Woodwinds and Conducting; B.M., 
Eastman School of Music; M.M., Uni- 
versity of Lowell. 

Anthony Mele, Professor, Piano; B.M. 
Ithaca College; M.M., Boston Univer- 
sity. 

William Moylan, Associate Professor, 
Sound Recording Technology; B.M., 
Peabody Conservatory, Johns Hopkins 
University; M.M., University of 
Toronto; D.A., Ball State University. 
Ingul Ivan Oak, Associate Professor, 
Voice; B.M., M.M., New England Con 
servatory. 

Natalo Paella, Professor, Trumpet; 
B.M., Louisiana State University; M.M 
New England Conservatory. 

Robert Perry, Visiting Assistant Pro- 
fessor, Music Education; B.M., Lowell 
Stale College; M.M., Boston Univer- 
sity. 

Kay George Roberts, Professor, Con- 
ducting & Strings; B.A., Fisk Univer- 
sity; M.M., M.M.A., D.M.A., Yale Uni- 
versity. 

Willis Traphagan, Professor, Conduct 
ing & Low Brass; B.M., Ithaca College 
M.M., Boston University. 

Adjunct Faculty: 

Eunice Alberts, Voice; B.M., New En 
gland Conservatory. 

Judith Bedford, Bassoon; B.M., M.M., 
New England Conservatory. 

Anne Black, Violin; B.A., University 
of California; M.M., Yale. 

Fred Buda, Percussion; B.M., Boston 
University. 


William Buonocore, Guitar; B.A., 
William Patterson College; M.M., 
Boston Conservatory. 

Harry Chabniers, Guitar; B.M., 
Berklee College of Music; M.M., New 
England Conservatory. 

Jean Danton, Voice: B.M., B.F.A., 
SUNY/Fredonia; M.M., Hartt 
Kathryn DiCola, Oboe; B.M., Louisi- 
ana State University; M.M., Temple 
University. 

Joan Esch, Viola; A.B., Radcliffe. 
Thomas Ferrante, Saxophone; B.M., 
M.M., New England Conservatory. 
David Finch, Cello; B.M., University 
of Texas. .*■ 

Jeffrey Fischer, Percussion; B.A., 
New England Conservatory. 
Catherine FuIIer-Botti, Piano; B.M., 
M.M., New England Conservatory. 
Janice Giampi, Voice; B.M., Univer- 
sity of Connecticut; M.M., Yale 
Mark Henry, Double Bass; B. A., 
Berklee Colleg of Music. 

Leon Janikian, Sound Recording 
Technology; B.A., Mark Hopkins Col- 
lege; M.M., University of 
Massac hu setts- Amherst. 

Scott Kent, Sound Recording Tech- 
nology. 

Paul Lehrman, Sound Recording 
Technology; B i\A., SUNY/Purchase 
Daniel Lutz, Instrumental Ensemble. 
Ellen Michaud-Martins, French 
Horn; B.M., University of Lowell; 
M.M., New England Conservatory. 

Iva Milch, Flute; B.M., M.M., New 
England Conservatory. 

Robert O’Connell, Sound Recording 
Technology; B .M., Berklee College of 
Music; M.M., Antioch University. 
Martin Polon, Sound Recording 
Technology; A.B., M.A., University 
of California. 

Coleman Rogers, Sound Recording 
Technology, B.M., Brown University. 
Marilyn Roth, Piano; B.F.A., 
Carnegie Mellon University; M.M., 
New England Conservatory. 

Christine Sandvik, Sound Recording 
Technology; M.Ed., Boston Univer- 
sity. 

John Skelton, Organ; B.M., M.M., 
New England Conservatory. 

Juanita Tsu, Piano; B.M., Peabody 
Conservatory of Music; M.M., New 
Conservatory. 

David Wallis, Choral Ensemble; 

B.M., University of Massachusetts at 
Amherst; M.M., Michigan State Uni- 
versity. 

Jon Wheatley, Guitar. 
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MASTER OF MUSIC IN 
PERFORMANCE 

Objectives 

The Master of Music degee in Perfor- 
mance is designed to create and maintain 
the highest level of instruction; to offer 
courses that are both intellectually stimu- 
lating and artistically challenging; to de- 
velop performance skills and provide stu- 
dents the experience of performing in 
large and small ensembles as well as solo 
recitals; to guide the student’s course of 
study by developing programs that focus 
directly on attaining a level of profes- 
sional competence which will help ensure 
success upon completion of the degree. 

Admission Requirements 

In addition to the admission require- 
ments for all applicants to the Master of 
Music degree program, applicants to the 
Master of Music degree in Performance 
must accomplish the following: 

Auditions 

Auditions are held on specific pub- 
lished dates during each academic year, 
and applicants who meet the general ad- 
mission criteria will be invited to attend 
the next scheduled audition following 
processing of the application materials. 
Applicants who live at too great a dis- 
tance may submit a tape directly to the 
Coordinator of Graduate Studies, but will 
be expected to audition in person at the 
beginning of their initial semester of ma- 
triculation. Vocal peformance applicants 
must demonstrate proficiency in French, 
German, and Italian diction. 

Admission Requirements - Letters 
of Recommendation 

The three required letters of recommen- 
dation submitted with the Graduate 
School application should be from per- 
sons in a position to evaluate the musical 
skill and accomplishment of the applicant. 

Program Requirements 

74-596 Introduction to Graduate Study 
in Music 6 

Applied Music 16 

Ensemble 8 

Electives in Music (500 Level and 
above) 6 

Recital* 

*Two public recitals, each accompa- 
nied by submission of a written research 
document, are required. (See department 


guidelines for information pertaining to 
preparation of research document). 

MASTER OF MUSIC IN 
PERFORMANCE, CONDUCTING 
OPTION 

Objectives 

The Master of Music degree in Perfor- 
mance, conducting option, is designed to 
create and maintain an environment of 
instruction, opportunity and artistic en- 
deavor in which students can develop 
their individual conducting skills to a 
level of professional competence fully 
supported by thorough music knowl- 
edge, within the context of a program 
flexible enough to be responsive to the 
goals and aspirations of each individual 
student. 

Admission Requirements 
Auditions 

In addition to the admission require- 
ments for all applicants to the Master of 
Music degree program, applicants to the 
Master of Music in Performance, con- 
ducting option degree program will be 
auditioned in both conducting and the 
applicant’s major medium of perfor- 
mance. Those who live at too great a 
distance may submit video and audio 
tapes, to the Coordinator of Graduate 
Studies, but will be expected to audition 
in person at the beginning of the initial 
semester of matriculation. 

Applicants must also present evidence 
of undergraduate studies in the follow- 
ing areas: 

a. conducting, 

b. instrumentation and/or orchestra- 
tion, 

c. studies in several areas of music 
performance representative of the fami- 
lies of musical instruments, i.e., strings, 
woodwinds, etc. 

Letters of Recommendation 

The three required letters of recom- 
mendation submitted with the Graduate 
School application should be from per- 
sons in a position to evaluate the musical 
skills and accomplishments of the appli- 
cant, as well as the applicant’s potential 
as a conductor. 

Program Requirements 

74-596 Introduction to Graduate Study 

in Music 3 

Applied Music 2,2 


Ensembles 1,1 

75-550 Seminar in Instrumental 
Conducting Techniques 3 

75-552 Seminar in Choral Conducting 
Techniques 3 

75-654 Seminar in Instrumental 
iterature 3 

75-656 Seminar in Choral 
Literature 3 

75-650 Conducting Practicum 
& Seminar I* 3 

75-652 Conducting Practicum 
& Seminar II* 3 

Music Electives 6 

Conducting proficiency must be 
demonstrated while the student is en- 
rolled in the Practica courses. Conduct- 
ing Practicum & Seminar II involves a 
public conducting performance and the 
presentation of a related analytical docu- 
ment, which are judged by a panel of 
assigned faculty. Conducting Practicum 
& Seminar II is usually completed dur- 
ing the final semester of residence, and 
is a terminal requirement for the degree. 

MASTER OF MUSIC IN MUSIC 
EDUCATION 

Due to changes in state certification 
requirements in the Commonwealth of 
Massachusetts, the gradute program in 
music education will undergo modifica- 
tion when and as the new requirements 
are codified. Persons interested in com- 
pleting the Master of Music in Music 
Education degree program should con- 
tact the Graduate Coordinator of the 
College of Fine Arts to receive informa- 
tion and guidance reflective of the cur- 
rent state of program modifications. 

Objectives 

The Master of Music Education de- 
gree program is designed to facilitate 
students’ growth and development as 
leaders in the profession of music educa- 
tion; as creative problem solvers, i.e., 
innovative thinkers; as individuals who 
love music and the arts and utilize their 
knowledge of and enthusiasm for music 
to inspire students; and as contributors, 
through research, to the profession. 

Admission Requirements 

In addition to the admission require- 
ments for all applicants to the Master of 
Music programs, applicants to the music 
education program must submit: 

1. official score for the Miller 
Analogies Test, 
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2. verification of teaching certifi- 
cate or proof of teaching experience, 

3. at least three letters of recom- 
mendation from persons qualified to 
evaluate both musical and professional 
capabilities. 

All applicants must also present 
an essay of no more than ten type- 
written pages addressing the fol- 
lowing points: 

a. the applicant’s purpose in 
pursuing graduate study in music 
education; 

b. the applicant’s philosophy 
of education in general and music 
education in particular; 

c. an assessment of music 
education in the applicant’s com- 
munity; 

d. the applicant’s recommen- 
dations for improvement at all 
three levels: elementary, middle 
school and high school; 

e. specific steps the appli- 
cant would take, or has already 
taken to implement the recom- 
mended improvements; 

f. a description of the 
applicant’s concept of an “ideal” 
program of graduate study in music 
education, which would enable the 
applicant to grow musically and 
academically, and which would 
contribute significantly to the 
applicant’s effectiveness as a mu- 
sic educator. 

Comprehensive Examination 

Music education candidates must pass 
a comprehensive examination in music 
education, and all candidates may ex- 
pect to be examined in depth in their 
major area of concentration. Further 
information as to the nature and scope 
of the comprehensive examinations may 
be obtained from the advisor or depart- 
ment chair 

Program Requirements 

Program requirements are being sub- 
stantially modified at the time of publi- 
cation of this catalog. Applicants 
should contact the Graduate Coordina- 
tor of the College of Fine Arts. The 
Music Education curriculum is based on 
the assumption that music educators 
should have a comprehensive knowl- 
edge of the subject matter of music, an 
awareness of current theory and practice 
in music education and a familiarity 
with recent developments in general 
education; particularly in administration, 
supervision, curriculum and research. 


74-596 Introduction to Graduate Study 


in Music 3 

Applied Music 2,2 

Ensemble 1,1 

Music Theory Elective 3 

Music History Elective 3 

Education Elective* 3 

73-551 Research in Music 
Education 3 

Music Education Electives 
(minimum of 4 courses) 12 

OR 

Music Education Electives 
(3 courses) 9 

plus Music Education 
Workshops (1) 3 

OR 

Music Education Electives 
(2 courses) 6 

plus Music Education 
Workshops (2) 6 

73-743 Thesis 3 

*College of Education 


MUSIC THEORY & HISTORY - 
DEPARTMENT OF ACADEMIC 
STUDIES 


Course Offerings in 
Music Theory 

71.500 Theory Review (3-0)3 
A review of common-practice part writing 
and analysis. Credit cannot be applied to- 
ward the Master of Music degree require- 
ments. 

71301 Analytical Techniques (3-0)3 
Formal, contrapuntal and harmonic analysis 
of common practice repertoire. 

71303 Theoretical Concepts (3-0)3 
A study of major concepts in music theory 
from Rameau to the present. 

71326 Analysis of Contemporary Music 
(3-0)3 

Formal, contrapuntal and harmonic analysis 
of twentieth century repertoire, both serial 
and non-serial. 

71.601 Topics in Common Practice Analy- 
sis (3-0)3 

Pre-requisite: 71.501 

Exploration of individual topics in theory 
and compositional technique linked to an 
area of historical interest to the student. 
71.626 Topics in Contemporary Musical 
Analysis (3-0)3 

Pre-requisite: 71.526 or permission of 
instructor. 

Exploration of individual topics in theory 
and compositional technique linked to a 
twentieth-century area of special interest. 
71.743 Thesis (3-0)3 


Course Offerings in Music 
History and Literature 

74339 Eighteenth and Nineteenth Cen- 
tury American Music (3-0)3 
Examination of various aspects of American 
art music during its formative decades. 

74348 J.S. Bach (3-0)3 
Representative music of the composer. Em- 
phasis on the stylistic traits and latest re- 
search reordering the chronology of Bach’s 
work. 

74349 Mozart (3-0)3 

An in-depth study of the development of 
Mozart’s compositional style through an ex- 
amination of representative works. 

74364 History of Music Theory (3-0)3 
A survey of the main currents of musical 
notation, theory and philosophy from the 
classical and patristic philosophers to the 
present, 

74367 Musicology and Research I (3-0)3 

74368 Musicology and Research II (3-0)3 

74396 Introduction to Graduate Study in 
Music (3-0)3 

Research techniques, bibliography, form and 
style in the preparation of formal scholarly 
papers in music. 

74397 Topics in Musicology I (3-0)3 

74398 Topics in Musicology II (3-0)3 

74.661 Seminar in Medieval Music (3-0)3 

74.662 Seminar in Renaissance Music 
(3-0)3 

74.663 Seminar in Baroque Music (3-0)3 

74.664 Seminar in Music of the Classic 
Period (3-0)3 

74.665 Seminar in Romantic Music (3-0)3 

74.666 Seminar in Twentieth Century 
Music (3-0)3 

74.667 Seminar in Musicology (3-0)3 

74.668 Seminar in Musicology (3-0)3 
74.743 Thesis in Musicology (3-0)3 

MUSIC EDUCATION • DEPARTMENT 
OF PERFORMANCE 


Course Offerings in 
Music Education* 

^Subject to program modifications. 

73351 Research in Music Education 

(3-0)3 

Methods of scientific inquiry in music educa- 
tion. The gathering, correlating, evaluation 
and reporting of quantitative and qualitative 
data. Experimental designs in music educa- 
tion. Preparation of thesis prospectus. 

73370 Seminar in Administration and 
Supervision of Music Education (3-0)3 
Lectures, readings, discussion, and individual 
research projects on topics relevant to admin- 
istration and supervision in music education, 

K-12. 

73373/589 Workshops in Music Educa- 
tion (3-0)3 

Specific concentrated experiences in various 
facets of music education skills, including 
Orff (573), Kodaly (580), beginning and ad- 
vanced; Strings (582); Brass (583); Wood- 
winds (584); Marching Bands (585); Bands 
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(596); Orchestra (587); Choral (588); Music 
Theater; Computer Applications (589). 
Workshops are generally conducted during 
the summer in two- week, all day sessions. 
73.590/599 Workshops: Special Areas 
(3-0)3 

Specific concentrated experiences in special- 
ized facets of music education conducted by 
visiting or resident experts in the area. Areas 
are of an exceptional nature; e.g., Dalcroze 
Eurhythmies, Learning Disabled Child and 
Music, are offered as announced. 

73.601 Seminar in Music Education (3- 
0)3 

Lectures, readings, discussion, and individual 
research projects on a range of topics in mu- 
sic education including but not restricted to 
the following: 

(1) Current issues in music education 

(2) Curricular and technological innova- 
tions 

(3) Principles and practices of humanistic 
education, the affective domain, and devel- 
opments in educational philosophy and psy- 
chology 

(4) New roles and expectations for teach- 
ers and learners in a changing society. 

73.743 Thesis in Music Education (3-0)3 

PERFORMANCE - DEPARTMENT OF 
PERFORMANCE 

Course Offerings in 
Performance 

72501/502 Applied Keyboard IX, X (1/2- 

10)2 

72.511/512 Applied Voice IX, X (1/2-10)2 
72.521/522 Applied Woodwinds IX, X 
0 / 2 - 10)2 

72.531/532 Applied Brass & Percussion 
0 / 2 - 10)2 

72.541/542 AppUed Strings IX, X (1/2- 

10)2 

72.551/552 Performance Keyboard VII, 
vm 0-20)4 

72.561/562 Performance Voice VII, VIII 
(1-20)4 

1257X1512 Performance Woodwinds VO, 
Vm 0-20)4 

72.581/582 Performance Brass & Percus- 
sion vn, vm o-20)4 
72.591/592 Performance Strings VII, Vm 
(1-20)4 

72593/594 Applied Music (1/2-10)2 
72595/596 Applied Conducting I & II 
( 1 / 2 - 10)2 

72.651/652 Performance Keyboard IX, X 
0-20)4 

72.661/662 Performance Voice IX, X (1- 
20)4 

72.671/672 Performance Woodwinds IX, X 
(1-20)4 

72.681/682 Performance Brass & Percus- 
sion IX, X 0-20)4 

72.691/692 Performance Strings IX, X 
(1-20)4 

72.693/694 Performance Applied Music 
(1-20)4 

72.695/696 Applied Conducting m & IV 
( 1 / 2 - 10)2 


75540 Meaning & Context: Issues in 
Music Perception (3-0)3 
Study of fundamental philosophical, psycho- 
logical and scientific issues which affect the 
musician’s ability to think and act critically 
in matters concerning the performance, ap- 
prehension and pedagogy of the musical art. 
75550 Seminar in Instrumental Conduct- 
ing Techniques (3-0)3 
A study of analytical, rehearsal and baton 
technique in reference to the instrumental 
conductor. Program selection, performance 
practice and artistic interpretation are also 
included in an interactive seminar format. 
75552 Seminar in Choral Conducting 
Techniques (3-0)3 

A study of analytical, rehearsal and baton 
technique in reference to the choral conduc- 
tor. Vocal techniques, program selection, 
performance practice and artistic interpreta- 
tion are also included in an interactive semi- 
nar format. 

75595 Directed Study and Research in 
Performance (3-0)3 

75.650 Conducting Practicum and 
Seminar I (3-0)3 

An extension of the materials and skills de- 
veloped in Literature and Techniques Semi- 
nars, through practical application, under 
faculty direction, in conjunction with one or 
more performing ensembles. 

75.652 Conducting Practicum and Semi- 
nar II (3-0)3 

A continuation of 75.650 to a more advanced 
level, culminating in the presentation of a 
public conducting performance and a related 
analytical document. 

75.654 Seminar in Instrumental Litera- 
ture (3-0)3 

A study of stylistic elements, orchestration, 
formal structure, problem analysis and his- 
torical perspective in a selection of standard 
works from the this course. 

75.656 Seminar in Choral Literature 

(3-0)3 

A study of style, structure, text and historical 
perspective in relation to the main body of 
literature for chorus and orchestra. Indepen- 
dent research is primary element of this 
course. 

75.695 Directed Study and Research in 
Performance (3-0)3 

75.696 Directed Study and Research in 
Performance (3-0)3 

75.796 Directed Study and Research in 
Performance (3-0)3 
76.501 Graduate Vocai Ensemble (0-2)1 
76502 Graduate Instrumental En- 
semble (0-2)1 

76.601 Graduate Vocai Ensemble (0-4)2 

76.602 Graduate Instrumental En- 
semble (0-4)2 

(Graduate students normally fulfill en- 
semble participation requirements through 
membership in a wide variety of College 
performing organizations, but for credit pur- 
poses are registered for only those course 
numbers listed above). 



141 



Administration 


UNIVERSITY OF 
MASSACHUSETTS 

Michael K. Hooker, Ph.D. 
President 

University of Massachusetts 
Amherst 

David K. Scott, Ph.D. 

Chancellor 

University of Massachusetts 
Boston 

Sherry H. Penney, Ph.D. 
Chancellor 

University of Massachusetts 
Dartmouth 

Peter H. Cressy, Ed.D. 

Chancellor 

University of Massachusetts 

Worcester 

Aaron Lazare, M.D. 

Chancellor 

UNIVERSITY OF 
MASSACHUSETTS LOWELL 
William T. Hogan, Sc.D. 
Chancellor 

Robert J. Foy, Ed.D. 

VICE CHANCELLOR 
for Academic Affairs 
Thomas M. Costello, Ph.D. 

VICE CHANCELLOR 
for Research and Technology 
Wayne Edwards, Ed.D. 
ASSOCIATE VICE CHANCEL- 
LOR for University Relations and 
Development 

Susan A. Goodwin, Ph.D. 

VICE CHANCELLOR 

for Administration and Finance 

Leo F. King, M.Ed. 

ASSOCIATE VICE CHANCEL- 
LOR for University Life 
Paul W. Rahmeier, Ph.D. 
ASSOCIATE VICE CHANCEL- 
LOR for Instruction 
Frederick T. Sperounis, Ph.D. 
VICE CHANCELLOR for Univer- 
sity Relations and Development 


Robert B. Wagner, Ed.D. 
ASSOCIATE VICE CHANCEL- 
LOR for Academic Affairs 

DEANS 

Aldo Crugnola, Sc.D. 

Dean, College of Engineering 
Harvey Kahalas, Ph.D. 

Dean, College of Management 
Gerald J. Lloyd, Ph.D. 

Dean, College of Fine Arts 
Donald E. Pierson, Ph.D. 

Dean, College of Education 
Hamid Shirvani, Ph.D. 

Dean, College of Arts and Sciences 
Janice M. Stecchi, Ed.D. 

Dean, College of Health Profes- 
sions 

Bernard Franckowiak, Ph.d. 
Director of Libraries 

OFFICE OF ENROLLMENT 
SERVICES 

Joseph Antonuccio, B.S. 

Assistant Registrar 

Louis Demetroulakos, M.S.T. 

Registrar 

Donald Donati, Ph.D. 

Director of Academic Information 
and Enrollment Services 

Barbara Lyman, Special Assistant 
to the Chancellor for Affirmative 
Action 

Edward F. Miller, Jr., B.B.A. 

Executive Director of the Research 
Foundation 

GRADUATE SCHOOL 
Jerome L. Hojnacki, Ph.D. 

Dean of the Graduate School 
Alan Jay Lincoln, Ph.D. 

Special Assistant to the Graduate 
Dean 

Helen R. Shanahan 
Staff Assistant 


Staff 

Patricia Dutton 
Judy Foley 
Karen Flynn 
Beverly Gaudet 
Diane Goodrich 
Esther Ofria 
Judith Patterson 
Helen Pevey 
Linda Southworth 

International Student Office 
Anne E. Dean, B.A. 

International Student Advisor 
Patricia Walsh 

UNIVERSITY OF 
MASSACHUSETTS 
BOARD OF TRUSTEES 
Gordon N. Oakes, Jr., South 
Deerfield, Chairperson 
Piedad F. Robertson, Boston, 
Secretary of Education 
Daniel E. Bogan, Fall River 
Derek C. Bok, Cambridge 
David Cunningham, Lowell 
Lawrence S. DiCara, Jamaica 
Plain 

Eric Dickson, Worcester 
Joseph S. Finnerty, New Bedford 
Heriberto Flores, Springfield 
Michael T. Foley, Arlington 
Robert J. Haynes, Medford 
Charles J. Hoff, Lincoln 
Robert S. Karam, Fall River, Vice 
Chairperson 

Peter K. Lewenberg, Waban 
Arnold J. Lizana, III, Amherst 
Ogretta V. McNeil, Worcester 
James F. O'Leary, West Roxbury 
John William Poduska, Sr., 
Belmont 

Mary L. Reed, Boston 
Stephanie Siegmann, Boston 
Rina K. Spence, Cambridge 
Daniel A. Taylor, Boston, Vice 
Chairperson 

Kevin J. Tobin, North Dartmouth 


142 


Campus Map of the University of Massachusetts Lowell 


NORTH CAMPUS BUILDINGS 


1 Alumni-Lydon Library 

2 Ball Hall 

3 Costello Gym 

4 Cumnock Hall 

5 Engineering 

6 Falmouth 

7 Health Service 

8 Kitson 

9 Pinanski 

10 Olney 

1 1 Olsen 

12 Pasteur 

13 Research Foundation 

14 Southwick Hall 

15 Wannalancit Mills 
Residence Halls: 

16 Bourgeois Hall 

17 Donahue Hall 

18 Eames Hall 

19 Fox Hall/Student Union 

20 Leitch Hall 

21 Smith Hall 


SOUTH CAMPUS BUILDINGS 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


NORTH 

CAMPUS 


Allen 
Cobum 
Dining Hall 
Dugan 
Durgtn 
Mahoney 
O'Leary Library 
Power Plant 
McGauvran SUB 
Weed 

Residence Halls: 
Concordia Hall 
Sheehy Hall 



DIRECTIONS TO U MASS LOWELL 

From I • 49S 

I - 495 N or S Exit 36 - "Lowell Connector" 

• Connector to Exit 3 * * "Industrial Avenue" 

- Right off ramp, thru lights onto Stevens St.t 
From Rte. 3 

Route 3 North to Exit 31 E - ”Rt. 110 Lowell" (Right off ramp) 

Route 3 South to Exit 31 - "Rt. 110" ( Left off ramp) 

• Head East on Rt. 110 
-Left at first set of lights onto Stevens St.t 

t Follow Stevens St. , Tum Right at 4th Stop Sign (Middlesex ) 

Take fust Left onto Wilder St. and follow thru lights to parking lot. 

- For South Campus, park in parking lot on the right. 

- For North Campus, continue to the river, Tum Right onto Pawtucket St„ 

- Fresh. & Soph.: to French St. Ext., to Aiken Ave., & park in the Fox or Research Lot 
• Juniors & Sr. tum Left at University Ave. Bridge and straight 
-Take 2nd Right onto Riverside St.. Park in main lot on the right. 
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